wo 2005/054464 



mm 



»pmmwcTim 02 m zm 



^ y^(D=^i!7 :^UT • IfiJ^ hVT (Aequorea victoria) {CSjfei-^^^^^ 
^m^^iS <t -a^^-a-afi^ (semi-rat ional) m^^mm^& ^ T . ^^mt $ 
U t V fe^>£r Tjfc G F P ^^i^if^m ^ ;ftT V ^ So Sfe^m^^X-S^^tC 

J; <iS^$ixSGF P^^^<D — Di: UTH^^^tSeK (YFP) 
Ifhth^^ YFPfi. ^^-i^ (Aequorea) G F P^M#:0'^'-et>ftft^*(0||^ 
^^-To Y F P (D f *5 J; t;?$ fi, -etV^^tt 60, 000~100, OOOr^dn-^ *5 J: 

tJ? 0. 6~0. 8 -efe 19 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544)^ 

(Dim-is —^^fji^ytm (7/p:^w-fe-r:/*3j:Tj?t3— i5^^^^jrif) (omi^ 
^fc. GFP^mMi^<D^<Dmt\.Xs i^T :y^w:ytmmm (cfp) ^s^tis 

ECF P (enhanced cyan fluorescent protein) ;&S^£>tLTV ^ -So ^fc^ 
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wo 2005/054464 ' ' ' PCT/JP2004/018437 

^^^^^ (Discomasp.);5^e)Jif^-fe^3feMe®(RFP) t>¥ll$ ttT^e ?3 .DasRed 
ife(^:2^^PJ#e>fi. j^lM:f7-<v^ (Fungia sp. ) <0 c D N AT" ^ P — 

(Fungia sp.)S5feo^^^s®o^^#tt^i^'<fc^mx ^m.ik%w^m.iim 

CI ^ UrVN^ (B^<2^^WO 03X54191 -i-<2ir 

f—^J^Ifiir^^^fet^t:"— r^fittD^) (Di^^\^'^ y(zf(D\i(0 (GFPuv^ sapphire) ii^^ 
^f>^.. 380nm <0 UV ^ U Ti^#.^^ ^ Sl^l" -5 . ii#IP^ "CO^g^ «S 

Big <^ 51^ 

ffl^^i^iiWOO 3/54 19 l'^^m^mM^thfz.4i^-t^^=f^<D^^\l^^4 
X ^ MM^ tltcmytmj^M Kusahira-Orange (KO) {i5>^»2ifl^<Dj^mx 70k 
Da (T^yM@a^lJ^^feH-^$tl'5^^^4fi26kDa) ^^b. 3l^{iz:»^*:^?^J5fe 
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(Dmmmt^n^ :Lticm^vrtio ^^K:^^m^hi±. ^hntimMi^m:^m: 

(Montipora. sp) V^-Cff^-fe^Se^^ri— Sitfe^^O^gl^f^; 

T:^^<'7^>K. i42^B(DT:^y<^^:y^±]} i^iz.^ 157 #@<dt;^/~?^=¥>'^ 

bfCo COCP-FL (± 560nm tCKi^cDf— tr#t3^ w(D®^lCj;oT^3fe;^^iJ^ h 
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/l^fi eOOnm \Z. fc;"— ^ bfc $ h b -hiB COCP-FL 61 # g (D-fe 

y y 213 #g<^)-fey i^^r v ^i^\^w.^^7l^ c ^tcij: 9 

COCP-FL ^fi^^i:^#5t#te^^>oMeK keima616 ^f^^bfCo keima616 
440rm f^Sb^Ok"— rJ'^^-t,, r (DS&^tc: J; oT^T^:^^^ 616nm {C t°— 

;i (7) Keima570 Keima616 t WiW. 440nm (C®®<D t:°— ^ ;i OSbStC j; «9 

570nm <0'^%<D\f'—i7^^\^^.:^ :^=-yy hti ISOnm ^ Jfe^H-efeo fCo 

SP*>. ;*:^gg{cj:tL}5. i^;lT<7) (a) Xf^i (b) }e::^-r^:^g&«d5M#t$n 
5^^§^(^)SiJ(7PSilliiJ:ixfi. ^-r(0 (a) (b) 

(a) @a3?ij#-^3. 5. 7X(*9tiiiB*feoT? y^iaa^ij^^-rss&K ; 

e>i;iSiJ<D^:mtcj:tLff. i^ATco (a) yjiX (b) jc^-t-m^Sie® 
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( a ) ia^lJ#-^ 11> 13, 15, 17, 19, 21, 23, 25, 27 2 



(b) iB^iJ: 



11, 13, 15, 17, 19, 21, 23, 25, 2 7X{*2 



i^mw ^ ntcT ^ y ^sB^j^w u, ^ti'etim^m-^ ii. 13, 15, 17, 
19, 21, 23, 25, 2 7x.i-i2 9{zmm(DT^/mmm^^-r^m&Mt 

^^m(D^hK^mmmi^^tn-£. ut(d (a) (b) iz^-rm^m^ 

K-rSDNA:dS|i^$ti,-5„ 



(a) IB^lJ: 

(b) IH^J: 



1 (cifi^tDT ^ y ^iE^ij^^i-^MS 



bldgiJoHai^i itbti, W^(D (a) Xfi (b) {ii^-r^^MS 

V 

(a) iB^J#-^3, 5, 7X{i9(c|E«OT^y^iB^J^^-r5M^« ; 

(b) SB^iJS-^3, 5, 7X{i9^C|E^OT5:/®liB^lJ^c:*5V^-Cl;^^^|^i@(OT 



#3, 5, 7X(*9{j:ie^<z)T5 y^gB^iJ^^i-SMeM^l^^co^^#tt% 

btJ:SiJ«7)M^t;:itbf*. i^T<^ (a) yjn, (b) {^^"Tm^tMe 



(a) IB^lJ: 



in. 



11, 13, 15, 17, 19, 21, 23, 25, 2 7X^^2 



(b ) iE^J## 11, 13, 15, 17, 19, 21, 23, 25, 27 2 

9 \z.uWL(n>T 5 y MiB^iJtc joV>T 1 hW^(n>T % y mit^X^. mm. 'BiX^/lL 



11, 13, 15, 17, 
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19^ 21, 23. 25x 2 7Xi-±2 9\Z.§d.^(DT^ymmm^^-f-^m}^Mt 

^mm(D^h{c^mmmi^^th\t^ &.T(d (a) xi-t (b) K^-ruNA^^^m 
( a ) iH^ij## 2 i^^m(Dm.Mmy^} ^m-r ^ d n a 

® ^ =1 - K-r s msaa^ij ^ Wi- -5 D N A„ 

*^igc>$ f5{cSiJ<DM#{c:j;ttf^, ^T<^ (a) Xfi (b) {c^-TDNAj^^S 

( a ). mym-^ 4.6.8 1 0 i^mm<Dm.^mm^^-r^'D n a 

^m^<D ^ h\Z.m(Omm\Z. OT<^ (a) Xfi (b) JCI^-TDNA^S^ 

(a) @a^J#-^l 2. 14. 16. 18. 20. 22. 24. 26. 2 8 X« 3 

0 (;i|S^<^:^S@B^J D N Ao 

(b) iB^J##1 2. 14. 16. 18. 2 0. 2 2.. 24. 26. 2 8 Xti 3 

^i-SitSSa^JSr^U. d>o-?rtb^ttl 2. 14. 1 6. 1 8. 2 0. 2 2. 2 
4. 2 6. 2 8Xti3 Otc:fB«g(7>i&SiBJiJ:dS=i— K-TSSeKi: 

$ e>iii^fc:^B5^{cJ;;h.fi. ^TcD (a) XJ* (b) lc:^-r'fe^Me«;5SS#t 
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^^mmmmmi^^tiii. ^t<d (a) xit (b) 

( a ) MB^iJ*-^ 3 9 fcisioc^ T 5: / ^iH3?iJ ^^-^511 6 K : 



:*^^W<^$blcSiJ(^^#lcJ;tt}i. i^T<^ (a) Xti (b) iz.^-t^^mm 

(a) iB^IJ#-^4 1. 4 3. 4 5Xtt4 7 lc:|S«J(DT ^ / MlB^iJ^^i-^ S ; 

(b) iB^iJ#-^4 1, 4 3. 4 5X(*4 7lC|amOT^ yM^Jt;l43V^T 1 d=»e> 



;^^9^<^$ b{::SiJ(D^^{c:j:tL{i. (a) Xfi (b) izi^-r^^SS 

(a) iB^iJ#-§-3 7{c:f5«fe<DT^ /^SB^J^^-rSMSK : 

(b) ia^iJ#-^3 7(c|S^(DT5: y^iB?iJ{c:*5V^T l;?i^e>M<^T^ 

:^^m(D^bi^^ii(Dmmi^^ti\t. &.T(d (a) (b) i^i^-tmytmmn 

(a ) BB^iJ#-i-3 9 {cfBifeOT ^ / ^^BB^J^^-TSSSK ; 
(b)@B^J#-^3 9tC|Bic<DT^ y^@a^J{C*5V^-Clyii^e5^i@f^T^ 

:2|5:^Kc^^t>{cSiJ(Z)M#lc:J;iL{l, jjJlTco (a) Xfi (b) ic^fm^^S 

( a ) ia?iJ#-§-4 1 . 4 3. 45 X(i 4 7 {C|BM©T ^ 7 ^^iB^U^^-f -5 ® S 



WO 2005/054464 ' PCT/JP2004/018437 

( b ) iE^J#-^ 4 1 , 4 3. 4 5Xfi4 7^Cf5i^(7DT5:y^iB^Jf^:*5V^Tl;^|^b 

>js:^K<^$ e5l2:SiJ<Dli«|(c:J:tLfix £AT<Z5 (a) Xi-± (b) (^^-TDNAdsji 

* 

i- 5 i^^gB^J ^ 5 D N Ac 
:*:^^<Z)$e>i;:SiJ(^^^tcJ:;Jx{i, gJLT<^ (a) X(i (b) lC:^i-D NA:eiS^ 

( a ) iH^J#-^ 4 O tcf5^<^l&S@B^!j S D N A ; 

(b) iB?iJ#-i-4 Otc:|E^(Z):^SiB?iJ(^*5V^T. 1 0:^^0:5^:^. MM 

-r 5 i^SiB^lJ ^ ^ D N Ao 
:^WM(D^h\Z.m(Dmm\^XirL\t. UT<D (a) Xf± (b) IZL^TTD N ATb^m 

( a ) @a^J#-^ 4 2 , 44, 4 6X{i4 Si^lE^OitSSa^lJ^^-rSDNA ; 
( b ) mm^-^ 4 2, 44. 4 6 XJ* 4 8 lC®^(7)it^gB>?lJtC:feVNT. 1 J?!^ ^s^C 

« 
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m 3 {i. Mat'iX- J: ^^^*S!l^<D^:i:^^-ro Sil^^m J: «9 :9-^»{i 2 8 kz 

m 4 J*. HeLa ^Jl&T* KO (^MW) V^T ^ b =i K y T ^ bfc^;P:^ 

m 5 fi. HeLa ^Jj^T* mKO (^ft^) V^T^ h='>'KyT^7 b fc:^:P: 

Ill6f*. UV fsb^Stfe^^^^^: mKVU-1 (DS^JR:?^-^^ h/^^^-To 
EIZH. UV Sj^^^^^^M^: mKVU-1 <^M)^;^-<i^ h/l-'S.t/^^fe^^iJ^ 

* 

t 
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-r 
■r 

la 1 4 mKO ^m^M^^i^(D 580nm COMjM:^^:!^ h^i^^^-po 

mi 6ii, mHOm^^M^Mi^CO'^^::^^^ h/^^^ir„ 
mi 7{i, mKO ^W^3l^^f$:0^3fe:^^^ h/V^^I-o 

1112 Ott, mKom^BM^^i^com:^:^^^ h/w^^-f-o 

1212 Ifi. mKO ^rHmii^^^*:<7)m^X-<>5^ h/l^^^-To 

1112 2 mKommm^^m^(7)^yt:^^^ h/i-^^-t, 

m2 mKO (D^^^ 25 -t? 580nin t^i5lj^P<.^^ h/l'^^-f o 

HI 2 4 mKO ^F^Sil^^#:<0-a'^# 25 B#r^*X' 580nm 

ig 2 5 Ji, mKO Btreiljl^^#:<D-a*fife^ 25 Bt^^-e 580nm (Omf&P^^^ h^i^^ 

0 2 6 mKO mm^M^M^<D^^^ 25 1? 580nm (Dm&:^^i}^ Y^l^^ 

jg 2 7 mKO 25 Nf^^-t? 580nm (DlSi^;^-^^ hx'V^ 

E 2 8 f*. mKO B#F^^ii^M^*:<^#^^ 25 I^FhI^-C 580nm (6^^:^^^ h^V^ 

1112 9 mKO ^Ppmii^^^t^OVNT. ^t^7t<DjE!j^t:'-i7 500nin i: 

;^-u:/i^^^<?3|Sjj^t;*— 548nmOtt<Dlt<D>^ci5/ hilr^-f-o 

HI 3 0 {is mK0-FM14 (D N Tau ^ali^ UfcHl'^M fiMit^^^ HeLa— S3 
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IH3 3Ji, BDNF-mKO-mU ^—(OmA^. ^ 12NpP^;&^e> 2 P 

mK0-FM14) ^iil^Ufc^:^^^-ro 

0 3 5 FRET trfr 5 fcaC>(^^3t^eK<7)^^iaSr:^i-o 

03 7}i, MiCy— linker-mKO ^ffiV^T. CaspaseS ^ (^Sf&tlf ^Si^;^^c;:)^JCS 
^^<D^3te;^^^5^ V/V^ 440nm T'lsb^ bTS!l^Ufcj^;l:^:^-ro 

ig 3 8 fi. MiCy— linker— mKO ^fflV^T in vivo "^r CaspaseS OStt^SiJ^Uf:! 



0 3 9 {i. cocp (om.U:^^ii^ hjv^^-to 

El 4 0 fi. COCP CD p H^S:&Offi!lfe^:i:^^i-o 

04 1 fi, Keima616<OM>S;^^:J^ b/l^^:^i-o 

04 2fi^ Keima570 OS5^;^^^ b/W^;^-ro 

13 4 3 (i, Keimaeie (D pH ^Si4(DS!l^M^^;^-t-o 

El 4 4 Keima570 (D ^'^^^'^(Dm'&^^^T^'to 

04 5{1, cinkeima620 ^DMi^>L^i)•^ftS!I^^^S:i:S:^i~o 

04 6 (i^ cinkeima620 CC>SI^I{Ji;^-^i}^ h/l'^:^i"o 

04 7 (i, nikeima620 CQ^JCi;;^^^ b/^^:^-f"o 
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04 8fi. keima616 t ECFP (DBiM^^ii^ h^l^ t'^^t:^^:!^ h^^^^^-to 
134 9 fi, Caspase-3 (DSt^afl^tC^V^fc^fiK^^^— :7S:^i-o 

05Oti, Invitroy'x^TT—^m^t^SMm^^-f'o P ^5:^1^1 DEVD 

(DM^i^l^Al^tc^ >''fJ>^^^S:J^W<0-t>"^/l'n 3 m. ECFP-Keima616> 
Keima616-ECFP. EGFP-mRFPl (x2) „ (±^) caspase-3 ^;l]Px.'5BU(Dg e+BP. 
^:K^mmmio (^^) caspase-3 ^*P=^<D+BStgKM^o (T^) PI^;tJPm 

0 5 lf4, #B|-^Me^^'-:7lC:Jo It -5 Relative amplitude ^^-f", 
0 5 2 Ji. Caspase-3 Ki^§I©f(^^ttI (SDS-PAGE) ^^i-„ 



1215 3 ^5^>'/^°^?K^^^@^f^^<^:itt£i^^^^^fcil■#ssK^^-7i^^t 

0 5 4fi. CaCla (+) ^©ECFP— CaM t M13-Keiina6 1 6 (D^^^K^m 

« 

0 5 5fi. CaClg (-) ^(7)ECFP— CaM MlS-Keima 6 1 6 (D:^^tB]§:^ 



(1) ^^m(Dmi&m: 

(i) :$:BM<Z)^l<DMc»^3teMe® 

:^^5^<Z)^10Mc7)^3feMe®fi. }^IT(D (a) X(i (b) (D<Pl;}xd^(c:^i- 

9 

12 



wo 2005/054464 



PCT/JP2004/018437 



(2) 5 4 8 nmfC:}o{t^^/^0^^#,^:O5, 5 1 6 0 0-t?fe-5; 

(3) »^=^l|X^^So. GX-h^iRXf^ 

( 4 ) ^^#14<Z) p H^^ti;ei5 p K a = 5 . OT'fe^ 

jfe*5> ^m^&sTcomMmx-i^s ^ iM:f v (Pungia sp. ) ^m^u^t u-c 

±iS#1:itr^-rS:*:|gK<^^^Me«^]5i#U/c:;5S. ^iMf^-Tv^ (Fungiasp.) 
^ttb^MV^X_h|EUfclffl^<2^^P§WO 03/54191 ^<2^#(c:|E^t7)^3t 

Ki--5DNA(^— $P(Oir>/t%±ISbfcPCR{c:J; 'J.^fcm-a-lJifi^ -f^f^bfcDN 
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^hltZ.:^mm\^^tH-£^ -h|5bfc5|s:^K<^lie® (mKO) 

=Br#:6^tiifi. &.T<D (a) (b) iz^-tmytmBWii^mWi^th 

So 

$e>tc:SiJ(0=i:^js:^yi: U-Cfi. i^T<^ (a) Xf4 (b) 

( a ) B^JS-^ 1 1 . 13, 15, 17. 19, 21, 23, 25, 2 7XJi2 
9tc|E^(Z>T5y^@BM^W-r^^^Se« ; 

(b) iB^[J#-i-l 1, 13, 15, 1 7, 19, 21, 23, 25, 2 7X^2 

m-^M^fit^iT^ymmm^mv. ■e:^^-ei^iB^U#^ 1 1 , 13, 15, 17, 

19, 21, 23, 25, 2 7Xi-i2 9Kum(DT^ ymmm^t^-t^wBwt 
(i i) ^^m<D$B 2 (omcomBW 

:^^^<D^2(Dm<DmB'M.n. 7 , 39, 41, 43, 45Xf*4 

7\zmm.coT^ /mm^^l^^'ir^mBW ; 7 ^ 39, 4 1, 4 

3, 4 5X{i4 7JC:iBit<DT^y^iH^?iJ{;i*5V^-Cl;6^e3^^(OT^/M;$S^^, 
-5Se®-Cfc5o. @H?lJ»-^4 1, 4 3, 4 5Xfi4 7 ICfS^OT ^ / SliB^IJ^^ 
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176nm. 130nm. ISOnm. ^SCZJ^l 8 0 nm-T?fo-5„ iE^J#-^4 1 , 

4 3,45 xf* 4 7 (Clamor ^ y mmm^is\/^x i ^o^bi^isor ^ y m^if^iK^. 

( 1 ) cocp (T $ / naa^j ^@B^J#-^ 3 7 l^:^ M*ia^JlEria^lJ#-^ 3 S tC;^ 

i") 

Js!j^1M::^^^S;S: (®lt5Hai:^lS*) : 5 7 6 n m 
5 7 6 nmtc:*3tt5^/V'P&?t#^ : 6 4 0 0 0 

(2) COCP-FL (T^ /@5ia3?iJ^Ba^J#-§-3 9(ei^U. :^£gB^iJ^iB^lJ#-^4 0 id 

i6bja^:'ci&« (^i^m:k^^) : 5 6 O nm 

: 6 0 0 nm 

( 3 ) keima616 (T 5: 7 ^@B^J#^ 4" 1 :^S@fi^lJ ^SH^y## 4 2 

m^U±^M : 4 4 O n m 

: 6 1 6 nm 
p H^^'I± : p H 7 . 5 ~ 1 0 "e^^^^fi^^ 
(4) kBima570 (T 5 ^ miB^iJ^Sa^«#-^4 3 iei^ igXMB^J ^@B^(I#-^ 4 4 

(S^ilxa:;'^^^^) : 4 4 0 n m 

: 5 7 0 n m 
p H^^-l^ : p H 7 . 5 ~ 1 0 -C'^TfeS^^f*^^ 
( 5 ) cnikeima620 (T 5 / ME^^'J ^@3?U#-§- 4 5 (C^ :^SiB3?iJ^SB^J#-^4 

* 

6 i^^-T) 
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B}mm±^M mf^Simi^^^S:) : 440nm 
^ytmizl^^ : 620nin 

(6) inkeiina620 (T 5 /^iB^l|^iB^lJ#-^4 Ti^^i.^ 4^SiE^J^iB^J#-^4 8 

m&U±i&-S: i^i^m±^M) : 440nm 

: 620nm 

« 

n^^'i^-i/rf iMontipora, sp) ^^(D'^%^^'r^-^l^^f)^h^^m(Om^ 

'5'l4^*^i-sse®^it5lc-r'5o rgaa?iJ#-^3 7je:|B^(^)T^ ymiaMt-*5v^ 

*Me«ftx (1) FRET<Z:)ri^-fe:7^i?'— (oi^/Vdf— ^^^) i: bTffiv^ 
t) ^ ( 2 ) fiSIt bfci^teOac;^-/^^- :Sr3fe4ij^^(^cn;^/Udf-l;i^^ $ v^^ 
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^^r-r-SMeWJ @B^im-^3 9. 4 1. 43. 4 5 32:ti 

^7ieoTVNTt>.tv\ ^^^l^fi. -BTUx-fi. p 
^i-§:ii:;5Sj^lsg-e*>So :*:|gjW*OBa>?«m<^ia^J«-^ 3 7, 3 9, 4 1, 4 3, 

4 5 Xf* 4 7 JcHSit \.tz.T 5; / ^iB^IJJfetJ^tc:@H^lJ#-i- 38, 40, 42, 44, 
^^tfb, ^tb^i^fflV^T='^>'-b->'=^^ (Montipora sp. ) S5l5<^ c DNA^-f:/ 

(2) :?is:Bg^<^DNA 
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(a) XYX (b) tc:^-t-^eM^=i— K-r5DNA;6S^tf b^^So 

Xii (b) {C^-rDNAtj*fc^Jf e>tb5o 
( a ) iS^lJS-^ 2 (il|B^<©4g*ia^J ^^i" -5 D N A 

( b ) gB^ij#-^ 2 ^c|E^.<Dm^gaa^Jic*3v^-Cs 1 ii^h%m(Dm^(ox^. 

^^=1— K-ra:^iB^J^Wi-SDNAo 

^fc. JrlBUfd (1) lc:|5^Ufc;2|s:^ig<Z>Se« (mKO) 
=1 — Ki" -5 D N A (^^H F'^ "C § o 

K-f ^DNA(DS,^F!]i: bT{±. ]^AT<?:> (a) X{i (b) 

(a) MEa?!i#-§-3 7. 3 9. 4 1. 4 3. 4 5 X(i4 7 tCfE^OT 5: 7 ^iB^J^ 

( b ) @a^lj#-^ 3 7 . 3 9. 4 1. 4 3. 4 5 Xfi4 7 tCfB^cDT ^ / ^iB^lJiCl 

.E;T0 (a) Xf* (b) tC^i-DNAfc*fc^tf ?5ttSo 

* 

(a) @B^(j#=-^3 8. 4 0. 4 2. 4 4. A Q :X\% A ^ \zMWi.(0^mWM^^'t 
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SDNA ; 

( b ) iB?IJ#-^ 3 8 , 4 0^ 4 2, 4 4. 4 6 Xfi4 8 (^:|B^<^^^SiB?lJ^^:*5V^ 
^U. #^6^>^^-r-^— ^llV^fcJ^?y 7^ if^0S/iS (PCR) (cij;oTM5g 

t 

^Jx.ti, Molecular Cloning: A laboratory Mannual, 2"'' Ed- , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, M.X^i^ Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) iCfB^ 

(3) ^^m<Dm^^^^i^ 1$^— 
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i^^f^ ^tLTv^^o -^^^—^ it^^m^ *5 V ^ T ^^^-14 ^ ^ i" D N A@a^J tr 

^ ••v/Uhv?3i:=.5/^ • T^^' — "Ifm'j5-T- (Bacillusstearothermophilus 
maltogenic ■ amylase gene) ^ y'^^f'/U^^ • y^-^-Afv/V':^;?; « — "Waft's-?- 

(Bacillus licheniformis alpha-amylase gene), /"^^ykJ^ • T 5 n Jj y^s:. 

'BAN 7" ^ •7'~'^3ft' (5T (Bacillus amyloliquefaciens BAN amylase gene), 
y<^/U^ ' ;^ • T/U;i& y IT^cit^T — -^atfe^(Bacillus Subtilis 

alkaline protease gene) h U< i'ly<'f-/V:^ • /U-^^ • ^i^ta i/^— ^'jft'g^ 
(Bacillus pumilus xylosldase gene) :7° n — , '^tc\'i'7 ' 

PR^b< fiPL:/t2^— :A:j®B<^ lac, trp^U<{itac ■:fu^—^fj:t':d> 
Y}} l^-^x^^—-^ . P 1 0:7^0^—^, — V^v^T • y 5!$^^^:=-;^ • ;Ky^ 

ADH2-4C ■T'o ^—iJr ^-;eiS^{f 
t p i A:/ci^— i5?f^^;5S^§„ 

^fc^iK®^t^{COV^T{iTP I 1 i? — i5?^L< fiADHS^— 
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/l':^ 5E 1 hm^^M(Dh(D) ,U^^>'^^>-f-mnmx.itSV 4 OccWN^-f-) 
*5j:U?SmJi>'/N>'i^iB^!j(M;tf*T^'y !>-r/U:^ VA RNA K-T-St) 

:^ — t\^Xi-is m^it. v^t Fo^^lxi5^^^i5'— € (DHFR) * fcfiv-y^i^^y 



(4) :^mmmmm^{^ 
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^%mMm(Dmt\^Xi-X. HEK2 9 3^jj&, HeLalHflS. COSM. B 

W^M^a^comt UTJ*. 1^ -r-fe:^*fc: lii^yi^-/ a '^^-fe><>{c MI- 

'S ^JiS;iS^ if 1^5';^7 ti-x'-f -kj::^ . -fe Ulf i/jnCSaccharomyces 

cerevislae) ^:/clf±i^5';^ a-v-f-k;^ • :^/W^y ( S accharomyces kluyveri)^ 

3. a /i^;:^ A^ssfci^^A \^xmA^mski^m±m^icm^x. ^ /i^;^ ^# 

"C# S Baculovirus Expression Vectors, A Laboratory Manual ; ^XJ^ 

Uly h •:7"P b=i*->'^X->r>'-^1^^3L^—.x^x|':;^-C2i^—^. Bio/Technology. 
6, 47(1988)^t;i|E^)o 

(Autographa californica nuclear polyhedrosis virus)^^^ :i i -H^X"^ 
S^l^JlSt LTfi. Spodoptera frugiperda S f 9. S f 2 

22 
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' ' f- 
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-^n^T/K ^ZfV =x.— ' =^ . -7 —^ly 'T ly '^ly/^=-—(^. H. Freeman 
and Company) > — 3 — (New York) ^ (1992))^ Trichoplusia ni O^^^JJS 
-efe-5H i F i V e (-T ^^tf h o v^:^ ^/^tM)^^:^ - ;{iS-e# ^„ 

y 7}f 7 3. 3 >^fc^<S:^if s ^1 ^ ^s-e# So 

^^i^**&ife^'-t?:^*-r'5o mm^^i^<Dmmmf}^h. ^mm(D'^ytm-B-mms: 
^mmmm-r^ia^. m'^(ommw<DM^m. mmm^m\^^tvitx\^\ 

— ;^#<Dl^v^^^^U^fc^^^>'Z^i^^ n-^ h^^^'-f — &v S-SepharoseFF(7 
T/^■^->T^i:^)#<D^i;?^/^ffiV^f^:^-C;^^^^^^^ n-^ :7^— 
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# 

>'i?ai>5^->'3>^fe;^.eif}c:j; ^9|p^J3^I^^^^A-rsm:^i^^ Ml^■r^m^•^TfflV^ 
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— "e{i^ TpNEOJ (p. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 1:3 
27) > TpCAGGSJ (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200(1991)) , 

rpRc/CMVj i^l^ifhu s TpCDMSj (>r ^ If hn >/>'tt^) ^^J&S, ^ 

MM^I^ ^^Xi'i. TpRSSOSJ , rpRS304J , fpRSSOSj , TpRSSOej , PpRSSlSJ , 

rpRS314j , FpRSSlBj , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetic 
s 122: 19-27). rpRS423J , rpRS424j , rpRS425j , rpRS426j (T.W.Christians 
on, R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119 

-122) ^£if;^WaS^-^v^e>i^S„ 

jiiia, BalbC-3T3 jftBJUa. NIH3T3 ^flS. CHO (Chinese hamster ovary) ^fflflS. HeLaJ^ 
Sky NRK (normal rat kidney) ^fi^> rSaccharomyces cerevisiaej fj: i£ (D^-&MSk 

^:kmm (E. coli) mm£t'^^m-r^^t:d^x^^o ^^^—(Dm^mm^(D 

m^i^. m^W::^tl.xmSkf^:t/i^:ff:¥'7i^^m^ti:m&K^mmir:6:zt\^ 
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09) ^mmmWm. (ATTO T^i^iJ^/W^-v^T-^^-rif-) /i^^^^V^T 

;^^B^<^^3fcseK(i. mwmx^^t^ 5 4 8 nmx*fe ^9 . m,%m±^^ii^ 5 5 

9 nrnTfeS^l Ml®^5 3 0~5 5 Onm, ^3fe5 5 0~6 0 Onm^^(^ 

*fc. 5)-^^rBi(^*ia^ffi^:9-*ff-r6^&(o-o^ UT. fret {'^%^^k=^ 
T<Dv'T>'m^se« (CFP) T-«itufc0-o^^i:. ^-(o'^^mnm.t 
n^ik^mpm. (yfp) %Ti5^-fe:7'i?— uxf^^$^. iy'T^myt 

sea (CFP) ^ K-^-:^^^ M#<^F^-X?FRET 
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:*:^5g<^^^Sfi«S.tJ5#.*S6K(*. FRET 

(FRET) (^=tli;6S>^C$-^5w^;5S-tr#So 
(6) ;4i:^§^<^=¥y h 
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« 

m^WMV. ^iis^^^^ytW^^^W-r^ X 0 KO- 1 (^^^Ai^^-fk^^frofdo Mm 

m 

^#AfiKO- 1 Sr^f Abfc:;^M0^?i-^iJ' (pRSETB) (ffl^<2^iBWO 0 3/ 

5 4 19 1 -^<2^#^C|BttO KO-1 Ki-S DNA ^Wi-'5^^^^^ ) T'^ig 

- j; #S $ :afc# DNA if Jt ^ I^SiS?^ 't' DNA y ;;Jf — ^ffi V N T o §\ 

y :jy-if dna ©f>T-^-of^ <:mc dna o^isi^ie: y ^-m^^i^j.^^-r-sfcfe. m 

(1) <©5' 

lOO/iM 2jul 
10 X T4 polynucleotide kinase buffer 5 1 
100 /zM ATP 0.5 Ail 
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PCT/JP2004/018437 



41. 5 til 



T4 pol3mucleotide kinase (10 U/ 1) 



1^1 



KllR, F13Y 

CCAGAGATGAAGATGAGGTACTACATGGACGGC (iHaRJ#-^ 5 9) 
V25I 

CATGAGTTCACAATTGAAGGTGAAGGC (iB^J## 6 0 ) 
K32R 

GAAGGCACAGGCAGACCTTACGAGGGA (ia^J#-^ 6 l) 
S55A 

CCAATGCCTTTCGCGTTTGACTTAGTG (M^W^^Q 2) 
T62V 

TTAGTGTCACACGTGTTCTGTTACGGC 3) 
Q96E 

GAAAGGTCGTTGGAGTTCGAAGATGGT (@a^lj#-^ 6 4 ) 
F102S, A104S 

GAAGATGGTGGGTCCGCTTCAGTCAGTGCG (iB3?'J#-^6 5) 
C115T. E117Y 

AGCCTTAGAGGAAACACCTTCTACCACAAATCCA (iB^lJ#-^ 6 6 ) 
V123T 

CAAATCCAAATTTACTGGGGTTAACTTTCCTG (@a^J#-^6 7) 
V133I 

GCCGATGGTCCTATCATGCAAAACCAAAGT (iBa?!J#-^ 6 8) 
S139V 

GCCGATGGTCCTATCATGCAAAACCAAAGTGTTGATTGGGAGCCA (iaa?fj#^6 9) 
T150A, C151S 
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GAGAAAATTACTGCCAGCGACGGAGTTCTGAAG (iH^IJ#-^ 7 0 ) 
F162Y, A166E 

GATGTTACGATGTACCTAAAACTTGAAGGAGGCGGCAATCAC (@a^lj#-^ 7 l ) 
Q190G, F193Y, G195S 

CTTAAAATGCCAGGAAGCCATTACATCAGCCATCGCCTCGTCAGG (iB^J#-^ 7 2 ) 
C217S 

. GATGCAGTAGGTCATTCCCTCGAGCACCACCACC (aS3?(l## 7 3 ) 



(2) ^^^^APCR 

template (KO—pRSET B) lOOng 

10 X polymerase buffer 2. 5 m 1 

10 X DNA ligase buffer 2. 5/il 

2. 5mM dNTPs 1 ;z 1 

t 

polymerase (pf u) 2. 5U/ iil liil 
Taq DMA ligase 40U//il 0. 5/il 

iiS®7K-eH-50jui ^-rSo 

i^— ^ GeneAmp PGR system 9700 Ufc 

1) 65^) 5 min 

2) 95t: 2 min 

3) 95^: 20 sec 

4) 52'C 20 sec 

5) 65X: 8 min 

±m(D3) ~5) ^25^^ ^/^^m^M-t 

6) 75^: 7 min 

7) 4'C hold 
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(3) Dpnl^S 

(4) i^mm^(Difmu^ 

Dpnl jilkm^(D-^iy^^U^izmM JM109 lCl?^®^^UT^^#A^O KO-1 

(5) :^*^!^'ft; Kusabira-Orange (mKO) (DT^y^M^i 

i^^" (K) ^T/l^^^iX (R) iC^ 13#@<D>' ji^/VT^=-:x (F) 
^5^P->i^ (Y) 25#g(Dx^i;i/ (V) ^-<yn^v^>' (I) (C, 32#@<Dy 

v^^^ (K) ^T/v^^:^ (R) te:, 55 ftgo-fey^^ (S) ^T7^:>^ (A) 62 

#S(DM/^=^^ (T) ^/^y^/ (V) id, 96 #g<^i//^i5' 5: ^ (Q) ^i^/Pi?^ 
(E) {C, 102#S(^:7^^/^T7^>' (F) ^-fe-yi^ (S) 104#@<DT 

^-^^ (A) ^±})>' (s) ic, ii5#@<DV;^x-r' (c) ^vu^=^:y (t) 

117#i<D://Vi5? ^ (E) :^^ctiy^ (Y) til, 123#ScD/^y^^ (V) ^ h 1^ 

(T) 133#i(^/^y^^ (V) ^'Yyn^v^:x (I) 139#B(7>-fey 
(S) ^/^y^' (V) tCl, 150 # @ <Z> hl/:^;:^ V (T) ^T=7=^^^ (A) tCl, 151 
^n<Di^:^T^ (C) ^•fey>' (S) IClx 162#S<D:7ai::^/l^T7^>' (F) 
nv-:/ (Y) 166#i<?5T7 = >' (A) ^:5^Vw^ ^ (E) tC, 190#gO^ 

/v^^i^ (Q) ^i/yix^ (G) i9Z^%(Dy =i^=^;vT^^iy (F) ^^ciiy:/ 

(Y) \Z.^ 195#g<Di/y (G) ^-feyiX (S) {e:, 217#gfiOVP^-7^^>' (C) 
^■fe y >- (S) lilfi^^tbTV^fCo $ fete Kozakia^lJ#;!]P(^fci?) 2 #B (O-fe: y ^ (S) 

31 



wo 2005/054464 PCT/JP2004/018437 



i^fflv^r mKO iz. His-Tag ^#in UfcHeM^lr^ifeJc: J; D 
Ni-Agarose ^m^^X^M Vtio 



SOmM HEPES pH7. 5 ^^^|SV^-CP^llX;^-<^ h/l^^aO^UfCo 
r<DJ5^^;i^ h/KDf— i^(^{it J; 19 ^/l-®^^^;Srtf^bfc„ mKO Xi-X 548nm {C^ 

Jlx<z:)t°— i?'^s^ai)6>tt> 500nm {c4o{t-5®Ms 0. 0025 ^ 5 J; ^ (c^^fena^-h 

IS©M«^-e#^UTx 500nm -T:Mi^bfc^<^:^^;^^i5^ h/l^t 590nm {eijott -5 
^^IC J; h/l^^m^ LfcioDsRed(CLONTECH) ^IH^tei 500nm {21*5 ft -5 

0.0025 i/«e'5J;5li::UT^^;^^j^ h/l^^Sll^b. DsRed 
0. 29 ^ LT mKO (D4^IlX#^^J6fCo 

1 X ig 1 RXJ^m 2 i^^fo ^ 1 i^i^. S§^<^MWO 03/541 91 



















KO 


548 nm 


S61 nm 


109750 


0.45 


217 




pKa<5.0 


mKO 


548 nm 


559 nm 


51600 


0.6 


218 




pKa=5.0. 



1 



mWm&M^^^ 150mM KCl, 50mM HEPES-KOH pH7. 4 t bfCo mKO <D^^M.^ 

ffiV^T 25,000rpm, 22 ^rB^J^'il- UT. mKO (DgS^JDlli;^ (548nm) 540nm O 

M^iij^bfc„^O^^^;^^^e>mK0O^^4f:i28kDa ^ti-#$tLfci(S 3)o 
:i,^nT ^ y^m.^U^h^m^t^^ 26kDa ^ja}^— mK0^S^4^<b bT# 
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KO *3 j;TJ?mKO (D N ^fe^ld^ Yeast ^^(D cytochrome oxidase i^:/^c:^5/ h 4 
(D N -Mi^ 12 T 5: y ^ (MLSLRQSIRFFK) ^^r#;i!JP HeLa |fflliS<0 5; h =t >' K U 



MMm 5 : S mKO 



(1) ^^^A 



^^^1^— (pRSETb) (e:^.^ 



A:7"^-<-^— ^t»t>v^T PGR ^if^i-f ^ :z t\^X ^ n<:>f^o PGR ^^l>ffiV^fc7°^-f 



100 ju M primer 

10 X T4 polynucleotide kinase buffer 
100 iuM ATP 

T4 polynucleotide kinase (10 U/ ti 1) 



2/il 

5m1 
0. 5At 1 
41. Su. I 
litil 



(b) ^^^^APCR 

5' y 4m 1 

teinplate(mKO— pRSET J lOOng 
10 X polymerase buffer 2. 5yLil 
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10 X DM ligase buffer 



2. 5m 1 



2. 5mM dNTPs 



polymerase (pf u) 2. 5U/ ii 1 
Taq DNA ligase 40U/jti .l 



0. 5 m 1 



1/zl 



^^^TKT'ti- 50 M 1 t-^^o 

^—•^jV'^^ ^ =7 — \i. GeneAmp PCR system 9700 ^-^^ X^fzLo 

1) 65t; 5 min 

2) 95t: 2 min 

3) 95^: 20 sec 

4) 52^: 20 sec 

5) est: 8 min 

6) TSt 7 min 

7) 4*0 hold 

3) ~5) ^25 1^-f^/^' 

(c) Dpnl^n.]® 

pcR^<^iJ->':7"/v{cDpni S: i/ii^fJP^lt: zT<z\^ 1 ^P^-f :/=3f.^^^ utt^:/ 

(d) :;'^)3i@--(D?f^«^m 

Dpnl •^^ :x T"/^ i^mU JMIOQ (DE3) {;i?F^«^^ U T ^ mKO 

( 2 ) mKO T 5: y Mff mtP<&*3 J; tJ?:^^#'l4 

ik%M%\^n.'^^^%%^V^ F-2500 (HITACHI) ^d^ffl bfCo mM&:.n.j^ 



3fe3fe^t^ U-3310 (HITACHI) Ufc 
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mKO<?5 70#g<?5:/i=i i; (P) <Sr ^ 7" (C) iC, 160#B(D>'^y:/ (V) ^ 
T^y<9^^^M (D) JC, 162#@(Dp{^;^-^>' (M) ^n^v'>' (L) til^ 176 # 

B(D-^=>L=^;i^T^=->' (F) ^7f^;e-:=^>' (M) {c: T ^ ^ ^S^i" S ^1 ^ Jzi J; ^ 

(0 6. 7)„ ^/i^Si^^^^fi 10000 -e. ^5fe(^*^^Jt5l^(iO. 27 ir/^ofCo 

(ii) W^m^fc^^^^l^ mKUV-2 (T ^ / ^iB^iJ^lrlB^J*-^ 5 {c^ IgSBB^U^BE 

nKO CO 65 # n<D-y:^y^^ (C) U v-i^ (G) tC, 70 # g (T^rT'n V >- (?) 

^^V^^:^ (G) iZ.^ 160#e<D^^yi/ (V) ^T;^^-?^=¥>'^ (D) (d, 176#i 
(^:7;nr^/VT^^:/ (F) (M) i^T ^ y mU^-t ^ ^ t iZi X 9 . 469nm 

ld^?fct°— ri^^^-t,, 322nin lCStj®(^ ^ ^3toW#.^3fe^eK t /^o J^c (IS 

8 . 9 )„ ^/^^^A^^mt 12500 -e. ^3feOfi^IiK^}i 0. 2 i: fjiofCo 

(iii) 1BK0-FM32 (T 5 / m@a^J^iB^J#-§- 7 tc:^ il^SBB^J^ 

inK0cO65#@(Di/;^-7^^:/ (C) ^T'7=^>' (A) {C. 70 # @ (D:7"n y :/ (?) 
^lif y v'^' (G) iCT 5 y w ^ J; «5 .506nm ^ ^#-fe>,493nm 

27500 -e. ^^CO»-^I|X^f* 0. 44 JfeofCo 

(iv) s^-fe^^^^^ mK0-F90 (T 5 y MiB^J ^SH^J#-^ 9 i^SlB^U 

^JS-f - 1 o ic^-T) 

iiiK0(^41#@oy^;r=:>' (M) ^n^v'>' (L) {c:, A9^B(D]) i^^' (K) ^ 
i^/v^?;/^ (E) JiZ. 69#i(DT/i^=¥^^^ (R) ^V-Jl^ (K) te:. 145#S(^-fe: 

yi/ (s) ^hyiT'h^r:/ (w) le:. i85#Soyi^> (K) ^iyVwiJ? 5: (E) 
(e:. l88#S(Dy>^v (K) (E) (z:. mSgtD-fey^- (s) 
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:P^y<^^lym (D) iZT ^ y l^m^ir ^ :i t ^ ^ . 582nin iZ.^^^°—^^Wib. 
564nmtClib®Ol:°— ^^^Of^^m^feMeailJ^^ofc (1212. 1 3)o ^/l-^^ 
^Wci-i 25000 "C. ^^(DM^U^i-i 0. 05 t ^^o fCo 

(P) 5 y Heifer's J: «9> B#i^fejgle:#oT^-fe^^i: 
:^l/^v^#.^^(^i;k<^^J^^5 e K ^ f^MX- # 6 C ^ "C o fc„ 
(1) ^^^A 

mKO OT^ y^^emb.mKO i:(im^^ofc^^#tt^^to^3fcmeK<Z)'mM^ 
frofco .^^M^AfiraKO Sr#AL'fc::kmB^m-<i5^i5'— (pRSETb) {C^.^M^ 

A:/7-<-^— ^t)*>v^T PGR ^d^tt-S-irliiJ: !9^Tofco PGR (^:ffiv^fc7"^^-^ 

— 5' m(o V ^^mt^notLo 

(a) iTv-f (?3 5' !JV^>fb 
100 M primer 2ul 
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5ai1 

O.Sfll 

41. 5/il 
1/zl 



(b) ^^^^APCR 

5' V :^mit:^'74-^- 4/zl 

template (mKO—pRSET g) lOOng 

10 X polymerase buffer 2.5^1 

10 X DNA ligase buffer 2.5fxl 

2. 5mM dNTPs 1^1 

polymerase (pfu) 2. 5U/ ^^ 1 1 a* 1 

Taq DNA ligase 40W ti 1 0. 5 /z 1 

^®7Kt:f^50iLzl ^-r<5o 



i^-— v/Wf-^f iJ^ 7 — GeneAmp PCR system 9700 Sr-^ffi b:/ho 

1) 65*0 5 min 

2) 95^: 2 min 

3) 95*C 20 sec 

4) 52*^ 20 sec 

5) est: 8 min 

6) 75^: 7 min 

7) 4°C hold 

3) ~5) ^25 1h^i^/l' 

(c) Dpnl^aa 
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10 X T4 polynucleotide kinase buffer 
100 jx M ATP 

T4 polynucleotide kinase (10 U/ fi 1) 
37'C-e 30 >^^=x.^— h VtCo 



wo 2005/054464 PCT/JP2004/018437 

(d) i^mm---<oi^%.U^ 

Dpnl ^®^<^1^>'://W^;k:M@ JM109(DE3)lJ:?^Wfe^bT^^^A^<^ mKO 

(2) mKO ^rB^^i§^^#:cD^W 

mKO (O^^W-nM&mm(Ommz. ^ t» . 49 #S <Z> y (K) 
^^s^m (E) tC, 70#@(O^ai;>' (P) (G) JC, 185#S(Dyv^ 

>' (K) $ (E) JC, 188#@<Oyv?i^ (K) ^^/V'iJ?^^'^ (E) JCl, 

i92mn(o±v> (s) ^T;^^-^7=sf>^^ (D) ic, i96#s<^-fey:^ (s) ^iJ^'y 

i/y v'^' (G) tcsm^ttfc^Mf*:^ mKo-FM9 ^ bfc (T ^ / miaaRi^@a3?u#-^ 
-fe y >- (s) tcsg^$ti.fcasM#:^ mKo-FMs t bfc (T 5 ^ mBBa?ij^@a??u#-^ 1 

(T) }c:g^$tbfc^M^*:^mK0-FM24 ^ bfc (T ^ y ^iB^lJ^BB^iJ 

^< y (V) Jc:e^$tbfci^^#:^ mK0-FM14 ^ bfc (T ^ / ^IH^J ^IB^lJ#-^ 
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^71^^ 5: >- (Q) {-g^$tl.;^c^M^^ mK0-FM21 t Ufc (T 5: 7 ^BB^iJ^iH^J 

2 9 it^BB^J ^ia^iJ#-^ 3 0 ic^-t) „ 

^tt-eiX<Z) mKO f^mB.J^^m^(Omi^i-±±mM JM109 (DE3) tr^m ^ -^rfc y =t >- 

tf-^^' h:^^M&K"e*5::?^e9 in vitro h^>';^u— i^->;^-7^A PURE 

SYSTEM CLASSIC MINI (tK:?^ b <5r y A^^BIf) ^^-ffi Ufc„ ::'^M^T*c^aa^{*#i^ 

BSOnm h/W^?ftj5fe Ufd (SI 1 4, 1 5)o ^(O^^^ ^'^jft(Dmf^\^ 

— ^X-h^B SOOnm <D t:°— ^ {Cl< ;^l/^^v^^^<Z)i5!l^t°— iJ^ T^feS 548nm 

tr— iJ^JiSOQnm. ;^ U-^/v'^^fet^ t"— iJ' 560nm "Cfeofc (HI 1 6 ^ 17^ 1 8^ 
19, 20. 21. 22; ^fh^tb:^^y=^iH(DmMXmm.)o '^^MMia-iWiyt^ 

^^te^fi- F-2500 (HITACHI) ^^ffi UfCo ;»cJ^@i^-efi»cJ^e^ e®;eiSifjic6^tc 

jfco-CU^5o ■?r:i'C. in vitro b 7:^:^1^— 3 i^v'^^^^^fflt'S- 

-e 580nm (DSb^^^^iJ' h/V^t'J^Ufd (1123. 24. 25. 26. 27. 28 )» 
i^^5fe<Z)Sb®tr,'-iJ7|H5^tO 500nm :^W'^^i;^^3teOl6(j^t;'— 548n]n (Z)1it 
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^Tb^^tc (1^2 9 )„ 

niK0-FM14 (D N Tau (^^—7* y ^J^e tl^^^^ Vm^^i^^M^^^m 

•^3 1 i:L^ u> M^mn^m^m-^ 3 2 i<i^-r) ^m^ms^^^^i^ ^ — pcdnas 

(DBamHl-Xhol i^-Y Mc:f->^i5' n — ^i^-^J^ bfc, bfc:-<^ — Polyfect (^^ 
^:^VN-C HeLa-S3 M l-itfe^^ A b fCo atfe^^^A 23 ^r^^tdJ^* 
?^/&^bHBSS (Hanks' Balanced Salt Solution) UT-f P< — v^^^iJ^^ 

^fc (1^3 0)0 m^^l-t IX-70 (OLYMPUS) ^ffiV^;fe<. M^^5>^l±l<^fcie){C. 
mf^y-^/^^—l^470W35 (OMEGA). ^/W^S? — HQ525/50M (CHROMA), 

^ ^ 5,^ 5 7— fi505DRLP(OMEGA) ^;^V^fc„ :^l^>'v^#.^^^W(7)fcaC)lc:. 
StjS:7^/V'^— fiHQ500/40X (CHROMA). /k^^ — 0G550 (OMEGA). 

iJrn-<5/^^^— Q530LP (CHROMA) ^ffi WCo 

( 3 ) mKO ^F^^a^^M^*:^;:: J: S:$>^(^iiJ^ 
y 3:/tf■:^^/ h mK0-FM14 H &Kt^3^V^^^^^fi?,lt UT. y =1 Vtf-^i/ b 
niK0-FM14 ^ O:^ U-i^-^-fe^^te^r^-t^^^ilfe ^-iir-SiirdS-etS 

u/co loowo^-fey ^^^:7'icii:^7^7Wi?— ^^*UT. ssv^^^^^y^^' 

If :^ V b niK0-FM14 S SHt-MIt VftLo ^ -i l>^9^\^ 546DF20 (OMEGA) b 

fco ni/ fn— /i^i: b-cy =>'lf-^>' b mKOMeKt5lHlB#^3:3^V^^fe3fe^fliltU 

^l|5lia^lClf*r9-^^^ff U-3310 (HITACHI) bfCo ■=e<^>^l^s =ti^hC2 — 

/WC^V^^ciy =i>'tf:^:^h mKOMSWt^ 548nm(7)S^JiJZ.'fii[fi^'fkUJ^^d^ofcio 
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KM UT V ^l^yf-tl^ V B1K0-FM14 548nm (D^iSL\Wii.^^\^^T bfCo U 

tzL (EI3 1. 3 2)„ mKO-FMU ^SHiClg^V^lfefe^^.^JH-r^:: tlCj; 

^i-„ * X mK0-FM14 H & inK0-FM14 m^'M.^HM Ufd ^ 0;5S^g|fc $ 

(^lfP'e:^^^/^-f"5^i;55-tr#5o mK0-FM14 (D N BDNF (brain 

derived neurotrophic factor) ^ife-^ Ufdgfe-^Meifjtft^^ (T 5 / ®?ia^J^ifl 
^lJ#-^3 3{il^b. :^^@a?!j ^ia^J#-^ 3 4{c::^i-) ^ pEGFP-Nl (clontech) ^ 

^ ii: T «- ^ o fco 

b^^<Dc=i^ — n^^ffiSbfCo 5/ h (17-19 Pi)©!^^?. fc§V^ 

fi;fc# 1-3 0 S 5/ h i mm^TT'?iM (*& 10 ES^) ^Mffi bfc, 

h(DmM^^m:m.<^^m^^^^'^. ^J3^i?jfiL^t4o j;t;« N2-supplement (#S^ 

mif^^ 6-7 0 S <Dm^\^M bT 35 mm (DJ#*JL 1 tJc^fc «9 2-4 ^-T ^ ^ ^=7 J^(0 
DNA ^ y >'^;^7/V' li^ J; «3 37 30 :9-Fb^x BDNF— mK0-FM14 Ig^^atfe^^ 

-fe^^^S ^•:^/^S!J^ \Z. \% 490DF20 (OMEGA) {e: 10%j^3fe 37 ^ /V- ^ — i^^* b ^> 
^STx ^fe^^i/j^-:h/U^t±l:7-i'/Pj5'— fi535DF35 (OMEGA) ^^V^f^:o ;*-V>'v?fe 
^^v'iZ-^/kMjMteift 546DF10 (OMEGA) I/>'i^fe^3fev^i5^-:^/V=^t±17 W 
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595RDF60 (OMEGA) ^^V^f^:o i!^ ^^^4 ^ 505DRLPXR (OMEGA) 

(D^^^ 550DF30 (OMEGA) ^^ffl bT3iVNi^fe3fe-C:^l/>'i^fe^^«^^^il-fe$-^ 
fCo ytU>-J'^%i^i!^^-r/Wm'^'^^->^'r^^(Oit (Ratio) b U y — 
^j#S^^^<Z) BDNF— !nK0-FM14 (D^Wi^WM Ufc (El 33^ 34)o ll!34£De 
^m-i. BDNF— niK0-FM14 ;as y — b»^^^<^3fe^^lRl3&='oT^ill UXV^ 

CaspaseS ?g'l4ziy^:7" d — 

r^^^P^FRET ^fl9^f4ii^''i< ^ t>— «Ji¥»f*:-Cfe5'<#-CfeSo (A)¥-*f^ 

(6) 1 (a) (^^m^-a-t?^ (13 3 5A)o 2mw i^MW) '^%mBS:mcy 

i:2»# (li) <Dm.^'B-t>'t\1i:^]}-^—(0^^iz.mti:-^X\^1^t>^ti^n^h^ 
-5 (1213 5B)o :^*^^3feSeKniK0 i: 2*#:m7t^eKMiCy fiMiCyO^Tfc^ 
-^iJ' b/Vi: mKO t^^lDi;?^^:^' b/HcM/^ t>;$Sfe§fcJC). M#^^V^f^: FRET 
^m^^/^^—W'W}^) m^i^'^I^X-h^ (|g3 6)„ ^Cl-e. MiCy ^ mKO ^ 
Caspase3 CO^^@Ba?rj-t?fe5 DEVD (Asp-Glu-Val-Asp) Sr^Ayfc y ^^;^7— "COJ^ 

(T ^ y MiB^ij^iB^!j##3 5t^:^b. m.^m^i\^Mn^-^ 3 etJi^-t-)^ 

Caspases (Z>fi&i4<t:lc:# 5 y >'^—^M(DmW\^ FRET J;: U/Co 

( 1 ) in vitro "CO CaspaseS 

MiCy-linker-mKO ©Jlll{c:^^\ ;^:Ji§®^3^^:^' pRSETnO BamHl-EcoRl 1^ 

n— :=:>'^'bX:'cJ^^ JMl09(DE3)lJ:^m^-^fc„ y ogB^iJfi 

GGSGGDEVDGTGGS (Gly-Gly-Ser-Gly-Gly-Asp-Glu-Val-Asp-Gly-Thr-Gly-Gly-Ser) 
^ffiV^fCo C:tl/tp=i h ^ h ^ MiCy-DEVD-mKO b bfCo Ufc y = ;x If 

^^Mfe-a-SeSfiNi-NTATjifo— ;;^-e*i^bfc„*i^bfcy a^'lf-^:/ hife-a-M 
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fiS^-fe -yr'fv^^ G-25 7 A-C'i^/^'^ji^fTV^ ISOmM KCl, SOmM HEPES-KOH 
pH7. 4 V yr—M^ l^tioi^^MMiM V =iiy\f-ri^ V Active-Caspase 

3 (MBL : BV-1083-9) ^^V^fCo 2 OmM HEPES-KOH pH7. 4s lOOmMNaCls 0.1% CHAPS. 
10% sucrose = :/tf-^i/ VWi-^W^^^ Img/ml \Z.fi:^iio \^ UT. 

y 3 h Active-CaspaseS ^ lunit :i!jDX.T 30 ^"C 3 ^f^SJC&^iirfcio 

i^;^tuiSj;5;=^<^5:^£^S<^^3t;=^-<tJ' h/i-^440nmT-iSj^u-cS!i^ufc:o sa^teiji 

:^^:9-^^^tf F-2500 (HITACHI) Ufc„ ^<D^3k. CaspaseS ^JO^ ;tfi 

FRET ;5S43^oT mKO (D^^f— (559nm) }6S^t^TV^^;e•Ss Wm'^\^\t.]} 
— (D^^id J; -5 FRET (D^^'^td j; «J mKO O^^f— (559nni) MiCy <D 

^ (495nm) (O^htii^fz. (12 3 7 )„ 

( 2 ) in vivo "CfD CaspaseS Stt^i!!^ 

MiCy-DEVD-mKO ^Itl#>^J3S-e(D^3^^^ iJ'— pCS2+0 BamHl-EcoRl M^:i^ 
l^iS' a— z^::/^U;^Co f^i^Ufc:-<i^^ — ^ Polyfect (^^T^l^) ^^VnT HeLa 
-S3 ^iaJiat;iae^#A b/Co at-fe-^^A 24 e> SOOng/ml ^ Fas 

(CH-11:MBL)s lO/z g/mli^'T ^ »='^=^ H\ HBSS (Hanks' BalancedSalt 
Solution) ^rSf^^e^UTT^K >;^^f|^U. CaspaseS ^S'14^^<^-r 7^ — 

^^i^{iIX-70 (OLYMPUS) ^ffiV>fCo ^'l^^ — 440AF21 (OMEGA) , 

^ u ^ 5: ^ — 455DRLP (OMEGA) ^ffiV^fc„ ^ 7t /K^ ^ W 

480ALP(0MEGA)(D>'-r/l^t^^^jiUT;^7 7*-3CCD;«7p{ 7 ASHURA(^t^3tc Yzz.^ 
T*tf V\ Green ^-Y ^'^/W'e MiCy <7):^^i/iJ^'^/U^s Red >'^/V'T mKO <7>^ 
tft-yy-t/^^^tiiVtCo ^<D^^^ EeLam^-^(DT:^h^^^:^i^^\/^. CaspaseS 

ii)mmt;^tixmAAB^(DmWi&m(DV :^:fy—7:imm^^. FRET 

Red ^ -r ^^^/K^ ^^/^;aSigT U . Green ^^^-/^(D i/ i5^':^/^^S_h^-^ ^ 

Red/Green <D Ratio (it) CaspaseS (D^^4'^k^C#V^'tg;T bfCo 
*fc. HeLam(DTJKh — ■=X;^t^J:5J^li^>fk^1B^$^fc (133 8)o 

■ 
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(1) total RNA<75ttm 

(JSontipora. sp) ^^V^fco ^,^Ufc=3^V1^i/=^^?L#-t?##. Sfiili/^ 
MZ." TRIzol" (GIBCO BRL) ^ 7. 5m 1 JPxT*:^v^':^^ XU. ISOOXg "C 10 
bfCo -hMfCli^ a a /jN/i^i^ l. 5in 1 ^;!jp;t. 15 #Pb^^# Ufc^. 3 r^-ffi 
i^SbfCo7500Xg-C15:$>r^^>6bfCo_h^lil'<y:7"a^-«y— /W3.75m 1 ^*0;t. 

i5#rBiii#bf^=^. lo^r^^aui^co l7oooxgT*lo^^^^^L^b;fc„ ±m^%'x 

70%ai^? y — /V^ 6ml MtCX 17000Xg 10 5)-rBlaS'i> UfCo ^^T. 

DEPC tK 200 itt 1 tr^^ bfdo DEPC tKT?^^? bfc total RNA ^ 100 {|f {Cl^f^ UT. 

CD. 260 h 0. D. 280 (Dit^aiJ^bTRNA^g^^aijofCo 53 /igcO total RNA ^#fc:o 

(2) First strand cmkCO'^l^ 

total RNA 4/ig ^-6^;^ U^ First strand cDNA (D'^WL^V b" Ready To 
Go" (Amersham Pharmacia) Id i 19 cDNA(33m D Sr-n-^UfCo 

(3) Degenerated PGR 

^l^X^tz. First strand cDNA(33m D (Oo'h^ill ^^^h bT PGR ^trofco 

5' - GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (iB^IJ#-^7 4) 
5' - AGVGGDGGATYDGVAAGAAARTT -3' (primer2) (ia^ll##7 5) 
I (*^y->:^..R JiAXJiG, YfiCXJiTs VfiA,CXtiG, nfiA.GXf1:T S 
\t C Xfi G, H }i A, T yjiX C „ 
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PCR Rji^^^m.^ 

l^Zfl^—h (first strand cDNA) 3/il 



XIO taq /^5/:7t— 5jul 

2. 5inM dNTPs 4/1 1 
100 II M primerl 1 A* 1 

100 ut M prinier2 . 1 /z 1 

^ Q 35^1 
taq polymerase (5U/ul) l/il 

PCR Rjt^0kW 
94TC 1 (PAD) 

94^ 30 ^ omm) 

72X: 1^ (r-7-Y'^-c^#S) 

-LIB 3:^Tiy 35 ^--f ^ /vfro fco 
72t: 7:$^(*m(D#;ft) 

4\: 

lRID^#-e pcr ^ffofco T:^tz^:^^/}ym^^Wix-. 350bp tiiu. mm 



WM U DNA m)i ^ pT7-blue vector (Novagen) ^ ^ — a b ::'cj©^ 
W (TGI) 1^1 h^:/;^:^;^- — p^—v'H ^'UT^^/l — J}^l7-f h-fel^^iX3 ^'^^TV^, 
eVN=in— — (D;/^J^® j; «9 plasmid DNA^^tMbr, if A^tl/fc DNA if>T-0:^S 
BB^IJ^DNAS'— tJ^^LfCo ^§e>t^.fc::^Sia>?IJ^ft&0:^3feSe3t 

t^bfCo !^3feSe5t^^^CO— $PT^^i:^HlJifbfc^><DtcPbT. 5' -RACE^*5j; 
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(5) 5' -RACE& 

Degenerated PGR -C#b^fc DM ^^(D 5' m(Om^mm^^^ir^f^ib\Z. 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^^V^T. 5' -RACE^^trofCo mMtVX (1) trlill b total RNA ^ 5 m g 

dC-tailed cDNA |e] S <Z>iii|iStC{i 
5* -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer3) (iH^J#-^ 7 6 ) 
5' - CTCAGGGAATGACTGCTTTACAT -3' (primer 4) (iB^J#-^ 7 7 ) 

I fi^ V v-^/^^-To 

5' -GGCCACGCGTCGACTAGTAC-3' (primerS) (SB^U*-^ 7 8 ) 
5' - GTCTTCAGGGTACTTGGTGA -3' (primerG) (iB^IJ#-^ 7 9) 

U fc DNA mjiT ^ pT7-blue vector (Novagen) v- 3 UfCo -X^W^ 

(TGI) h^i/P?>:7^— '^a ^^UTT'/W— sJ^y-Y h-fe v-a >'^^TV^^ 6 
V^3 C3c:i— 19 plasmid DNA ^MMbT. #A^ttfc DNA if>lt<^*^SBB 



WO 2005/054464 

TJ?3' -RACE&(C<t-5at^^:^S<^^ — 



(6) 3' -RACE& 

Degenerated PGR T-#bttfci DNA if 3' iillaJi^f^s (4) (D^^W^Wk^.-^ 
UT ( 2 ) 1?^^ bfd first strand cDNA ^ 3 /z 1 -^ffi bfCo 
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5' - ATGTAAAGCAGTCATTCCCTGAG -3* (primer?) (@a^J##8 0) 



PGR Rjit-mm.^ 

y^l^Z^U— h (first strand cDNA) . 3nl 

XIO taq y< :7 T ^ 5ul 

2. BmM dNTPs 4/xl 

20 fiU primer? 1 /x 1 

10 A M :^]) =i~ dTprimer l/il 

^ y Q 35 AX 1 

taq polymerase (5U/ m 1) 1 nl 

PGR RJt^0ki^ 
94^: Imin(PAD) 
94^: 30sec (^-14) 

52*0 30sec mM^(D-^94 -^—(DT——]) 
72'C Imin iZ^V 4 "^^(DW^) 

_h|B 3 ^ -7^ 5/ :7"^ 30 i^-r /I'^To :feo 

?2'C 7min (ft^(D#;S:) 

4t: 

fCo fflM b fc DNA Wr}i ^ pT7-blue vector (Novagen) i,^^^ i^al^V tz.o i^B 
ev^=^l3::^— (7):*:J»^J: D plasmid DNA%*tMUT. tl^^^c DNA 



(7) ;/cJ^M-e<7)SS^; 

C5^iSiK)}i:^y ==tdT^9^'^—^^mVX. ( 2) -epSUfc First strand 
cDNA ^mm.t bT PGR ^^Tofco ^ / ^SB^iJ^S j;U?i^:^SiB?iJ^@B?iJ^(DiH 
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^J#^3 7S.TJ«3 8{;i^-t-„ gB^J#-^3 7 {;i|54£<^T 5: 7 ^IB^'J^^-r 6S 

^cocp t^T^o 

5' - CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3* (primerS) (iH^!j#-^8 1) 



PGR RitM^M.^ 

^lyzfU—V (first strand cDNA) S/xl 

XIO pyrobest /^-y'7T — Sjiil 

2. 5mM dNTPs 4/4 1 

lOOuM primers Ijiil 
lOOuM =i dT 

5: y Q 35 m 1 

pyrobest polymerase (5U/ /t 1) 1 m 1 



PGR 

94=0 Imin (PAD) 

94^: 30sec (^tt) 

52°C 30sec (ilM--(?>:7"7-f <^T=^'-y 

72^0 Imin (>^^-Y 
JLIS 3 ;^ -7" 5^ 30 1h>f /l^^To fco 

72'C 7min (:^^<^#:S:) 

Tiin—:A^;V(D'mM.Wm-^. ^^^ti'f^^ SOObp (D^^:/ (9 m 

UT pRSET vector (Invitrogen) <Dfefl?H I ^ Bc69i I ^^K1f-:fi^ n— — V:^ UTTx 
I^'cJii®^ (JM109-DE3) -e^m^-fr^Co ^mSef^N^$Stc:His-tag;6S{>f< XoK 
^^^y^Vy^ y UfcO-e^^^M S « Ni-Agarose gel (QIAGEN) "T?** M UfCo **M<^ 

■ 
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(8) ^m.^^^(Dm^ 

20nM-&mM&s 50mM HEPES pRl. Q ^m^M^^X^U^^^ b/^SrS!l^UfCo 

(COCP) -C'tiSTenmiC^JtJK??^— ^;&S^J6e>ttfc (^2, |g3 9)o *fc, 
pH4~10 -C^^UTV^fCo (1^4 0) 

Montipora.sp cfey mii$*Lfcfe^|| S S (COCP)(D#14 

















COCP 


576nm 




64000(576nm) 






221 a.a. 


keima616 


440nm 


616nm- 


28000(440nm) 


0.24 




222a.a. 



(9) femMS«;0^e>^7feS&K--£O^^ 

COCP {i^^SeW-ef:iJfeV\ b^^b COCP (Dit S i O 7< 1 2 Sgc^ir 

y :x<DKtc:x^y ^-^^Ab, 94#:iot ;^^s?i^^T;^^^°^=¥:/{c^ i42#i(D 
T>^^-^7=¥>-^-fe: y i57#S<OTx?>x-?^=¥:/^T;^/-?7=¥i^^t;i. 202 #g 
<Dy s^:/trT/v=¥^>'{c^ 206 #S<D:7 3in/i/T9:=>^%-fey 
^tCcfc •9^5^14 ^^#bfc„ r<D^^:^^^aK^cocp-FL i bfc (T^y^SB 

^Ji^ia^'J#^ 3 9 (C^b. :^Kia^y^iBaFiJ#-^4 O \'l^-f')o COCP-FL i-t BeOnm iZ 
mi&<D t:"—^ ilrj^Oo (DmMiCj:oX^yt><^^^ h/V-fi 600nm ^ ^^-to 

COCP-FL 62 # S y :x^:7 j^^/UT^ — ^^1^.93 #g cT)-!' V v'i^^ h 

ui/^^jd, i92#go/^y ^'^'f y p-r v':/(c, 2i4#@<D-fey >'^T7=vics 

cocp-FL <bfiM7^^-5:^^^t)OgSK.i^^#bfc„ wogfe:^ 
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-^4 2i^^-t) i UfCo 440nin ^^>t>s :L<DmMi^X^Xm:^:^ 

(11) :^h — ^:^iy->'h(D:k^/^m^^ytwmn(Dj^M 

Keima616 (D62#SO:7 3i::^/PT7^^^;?^^:^— 63 # g <D^/l'i$' 5 >' 

Keima570 (T ^ / mia^J^ia^J»^4 3 {C^ ^SlE^JSriaa^J*-^ 4 4 
:^"t~) i: bfdo CI (D Keima570 fi Keima616 t l^il 440nin i^&f^cD ^i#*>> 

(12) pH ^Sttt^M^ . 

50fM <DT^<DMWi^^Xm:BM (Keima616 ^t;^ Keima570) (D^AUy^^ii^ h/l' 
^S'J^Ufc (m 4 3 :5.TJ? 4 4 ) „ 
^ pH <D^«^ti^(Da ?) s 
pH4. 5. 5. 5 : Wf^^^^y'^T — 
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pH6 : ]) yyr^ 

pH6. 6 : MOPS v'7t — 

pH7. 7. 5. 8 : HEPES 7 T ^. 

pH9^ 10 ix^-^^ v^r^- 

pH7. 5~10-et:°— ^(O^ltfi^^UTV^fCo (ia4 3^X^1114 4) 

mMm 9 • 

keim616<D61#@(Dn>f ->'>'Sr:i^/^t? 5 >'i^:x93#@(D hU:t=^>'^-^V >'i^^ 

#So^t3i/:/^i//V'^5: >'^lc»#mx.^::^t;iJ; «9®3s^L^^^»^|y^^-<^; ^ 

30. IkDa (D^^^t^ T^/ MiB^U $ tt-S *5 j; ^ 29kDa ^ JSi^— 

^•ir^:Ltf)^h^-MW-tfs:-DtL keimaeie ^e^^#bfc„ 

cmkeima620 t bfc (1^ 4 5 ) (T ^ y ^ga3?(i^ia3?(l*OgH^J#-^4 5 \Z.^ 
ia^J^iE^J«-^4 6 iC^i-)„ 440nm {C®^(Z>fc"— ^^'t,*), ^ J: o 

h/W* 620nm(e:t°— tr5#o(|ll4 6)„ >^ h — :^^^-:^:7 180nm 

cmkeimGie (D 62 <?5:7 jn^/^T^^^^c^^ ^ i: {Cj; 
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cmkeima620 /I'y^^ ^-^gb^^SJi^ Ufc'b<^^#f;:o ^^^-^^MBM^ 

mkeima620 ^ bfc (T ^ / ^@a^0^SH^lJ*<DgHa?lJ##4 7 ic^ mMM^^m 

h/Vfi 620nm {d b"— ^ Sri$0„ ^ h — ri^ ^ h 180nm ^ ^"^k^iX^ Jfc^fi-Cfc 
So cmkeima620 J; «9 t>*Bjy-6^7fe^^3t^;5Slft V^f^:^^) 4 6. 4 7). 
keima616 i I^l#t^:^-^^V^^i-< ?^^oTV^5o 



«9 <D-ftt;e»5fetf e>tt5o Keima616^ECFP(D i 5 J^^— oOj£;ST?fa^-e# b:&^t> 
Fluorescence Resonance energy transfer (FRET) ^ HI 5 fcfc. FCCS-eoS!) 

^ds^lg-fb $ tL. Me«K^i^l^-^<^FCCSt^:J;S;^m^-JibTv^S„ ^<>X:^h 

( 1 ) Caspase-30?gtt^tii 
(a) :^^tBStBMiftJ^tC*5 <5^e 
^^fe^aa+aPiil^fCimCS SP2 SOBS(Leica) .tFCCSiXx^T^A^^V^fcio EGFP-(;:^ 
)DEVD-inRFPlic:ji. 458 nm Argon ion Laser i:594 nm HeNe Laser^ffiV^ 
■C2 ^gt;£^i!J®^^T3^eofCo :^fcECFPi:Keima616(^m^'a'*3it(^)g6®l-{i458nm 
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Argon Laser ^ ffl V ^ fCo ^^ffi ^^^^ K^^:^ y ^ JiEGFP : 500-550. mRFPl : 607-683 
ECFP :470-500. keima616 : 535-585^^ V^fCo 



(b) ^^^-MMmm'^(om^ 

Caspase-3 {C j; t) "gO^ ^fX^^T^J gf^^ljDEVD^EGFP i: niRFPt^ . keima616 h 
ECFPO \ZM>^ U (m 4 9 ) . y If hEGFP-DEVDmRFPl (x2) (T 5 7 ^IB^J 
^iB^lJ^<Diaa^J#-^ 4 9 i^SiB^y Sr@B^J#-^ 5 O Id^i") . ECFP- (;^^ 

— 1^— )DEVD-keima616 (T ^ 7 ^gaa^lj^MH^IJ^OiB^IJ*^ 5 1 IC:^ ii:SiB?!l 
<SrBB3?lJ#-^ 5 2 . keima616-(;=5.^— )DEVD- ECFP (T S: ^ MBB^J^IB 

Ni-Agarose gel (QIAGEN) "CMiSi )»M;^i£ti#JR<^7" n h 3 Dfc„ 

+BS4iP<O^J:^3^jiWflfit:i. relative amplitude h\^b^W5M^M^<r:>WM 

(Gc«,* (0)) ^ g B t@ H ^ ^ ^ >I>I (G^„^(o)) -e #J ^ U /clli ^ ffi V^ fc o 

EGFP-DEVD-inRFPl(x2) -e{i. G^^/0) /G^,„,(0) fi^ 0.4 t?fcofc(®5 l)o 
Caspase-3 (?58^;!jP(ciJ; «5 G^,,(0) ^^)^^^^;6S^e>4^fc(|E| 5 0)o 

ECFP h keima616O|a^-a-t?-li:-t?iiG^^(0) /G^„^(0) fiO. 4T?feofc (0 5 Do 
Caspase-3 (D^i^VZ-X,^ ^^^i^S) (O^^^fum^Pt^^hM^. 
Caspase-3 ^^bDl^lJ: «9^^4aM:5S#< /^o-CV^^::i^^UTV^5o 
EGFP-DEVD-mRFP J; 19 t> ECFP h Keima616 •^im.^^t>^tzMU%.ii^ ^ ^ ^^^-C+B 



(c) SDS-PAGElil J: S S S Kra^S3L{t>^ <^^ff 
keiina616-DEVD-ECFP ^Caspase-3T?R/^; $ 5 ^ keima616 ii ECFPO:^ ^ 
K^5?ft^W5fefc„ (DM SK(iCaspase-3{£: J; o TDEVD:as^if ^ tL^c 
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tl. ^tb^tl.:65keima616i:ECFP-efeS:ii:d^l^^$4Xx ^^^^ttit? feCaspase-3 

<DS'&;&s ^ -5 i i: m -e # (ig 5 2 ) o 

(2) >'t(Dm:s.Vfm 

:fy/U^-Jz^ V VtCtiECFP^x M13l^:^:iKeima616^^V^fc(|il 5 3)o ECFP— 

i;?^ y i^(DT 5 / ^BB^y^sa^^iJ*-^ 5 5 tc^ b.i^Sia^iJ^iH^iJ#-^ 5 6 {c^-f o 

M13-Keima616<DT 5: y miB?IJ^ga^J## 5 7 tC^U. li:Kia^lJ ^BH^J#-^ 

}iN5|^ii^lCHis-tag:6So< <t 9 (^=1^;^ h ^ h UfcOT?^|iM 6 fiNi-Agarose 
gel(QIAGEN)T')f»MbfCo mi^>^&i:±#m<^>^n b =t-/l-{c2p Cfc„ ^lc:^ttf)<7> 
S e K ^ ffi V ^ T P i-^^ ^ ^*ff b fc o 

(b) m^^isiJte psi^ 1-43 ^ 

^5tt@5:i=Bga?l!l^ic:fiConfoCor2(Carl Zeiss) ^LSM5 10 versions. 2^fflV^fc:o 
458 run Argon ion Laser V > /c„ ^ ^ 37 /V- ^5? {±ECFP : 475-525 , 

Keima616 :LP610^;ffi V ^fc„ 

(c) m^^stspao^o^i?;^ 

iiQ'S.^m(O^M^f£W^\'i. relative amplitude i: 5 *S5:+aiill^<^^iiiS 
(Gcn,,.(O))^§BtBilPI^<^^ii'g(G,,^(0)) -T?flJ^Ufc^it^ffiV^y^:o EGTAtd j; !9 ;^ 
/^v->j7A'l':^->'^^l/— M-fcii^^7°/VX'{iG„„,(0) /G^,„,(0) fil^O. O05't?fco 

i^m^X-^ ^^t:ilim ^;e»^{eiJfeo 
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-^tc^Mm(0'^^m^M (keima616, keimaBTO) l^-fe. 

440nin (W-fe). "Cfe-So — (®iB<0 t'^rJ'^it^^ 
3fc(Dt'— iJ^fitOH). {ittejfec^^^-fe^^^S&K (DsRed, HcRed) X'i-^ 20nm~30nm 
-efe§<^tei^b. :^^PJ<^3^fe:^3tlie®:65 176nin, ^fe^Tfe^eM^dS 130nin 

(CFP) -^^fe^^MSS (GFP) ^(T^j^^Jgb^^-fel-^SV^Tii^^*^:^^^^ 

iJ';5S 560nin d^fe 590nm "^^fc^Ot^l^bs ;$:^9^£^^3feSeK{i®jS<^ 

440nm X:^^(DX\ ea^lH^t-^fei"^ - ^ 
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1 . 



}^T(0 (a) Xi-i (b) iz^-tW:%m^ 



(a) mn- 



2. UT(D (a) Xfi (b) e Ko 

(b) mn- 



3. J^;^T(D (a) XJi (b) iC^i-^3feMe®o 

( a ) @H^J#-^ 11. 13, 15. 17. 19. 21. 23. 25. 27 Xfi 2 

9 \z.m^(D Txy msa^o ^^i- -5 e ® ; 

( b ) IB^lJ#-^ 11. 13. 15. 17. 19. 21. 23. 25. 27 JLii 2 



11. 13. 15. 17. 



19. 21. 23. 25. 2 7Xf±2 9 {CliE^OTS: y^ia^^U^^I-^S^M^ 
4. Je;T<^ (a) Xfi (b) td^-rm^gSK^^— K-r^DNA„ 

(a) sa3?iJ#-^i{j:sBmc^T$y^sa3?iJ^^i-'5Ma« 

(b) iB^j#-^ 1 iciamoT 5: y @^ia^lJi^:4ov^•r i ^^h^m<oT ^/mtt^X^. 



5. ^T<Z:> (a) Xfi (b) K-f-^DNAo 
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6. uT<D (a) (b) id^-r^^geK^^— K-rSDNAo 

( a ) ia^!j#-§- 11. 13. 15. 17. 19. 21. 23. 25. 27 XJi 2 
(b) iB3?U#-^l 1. 13. 15. 17. 19. 21. 23. 25. 2 7Xfi2 

fi^^jp ^ tvfciT 5: 7 ^sa^j^>^ u. ^^^timmm-^ ii. is. 15. 17. 

19.. 21. 23. 25. 2 7Xfi2 9{c:^io<DT^ /^BB?!j^^i-5Me®<b 

7. ^sTCD (a) X« (b) lCl:^i-DNA„ 

( a ) ga^lj*-^ 2 tC|B*fe<D:ek^iHa?lJ^^i-^ D N A 

(b) Sa3^J##2{c:i5^(D:^S@a^Jl-*5V>t:. 1 d^fjMt^iaiSO:^:^. 

^ ^ =t — K-r -5 :^S@B^J ^ ^ D N Ao 

8. £jLT<^ (a) JLi^ (b) lc:;^i-DNA„ 

(a) ia^!)#-^4. 6. 8X.ftl Oicmi^(Dm.^mm^^-t^r>NA 

(b) @H^1J##4. 6. 8Xf* 1 Ol;iiBic(^I^S@B^lllil*5V^-C. l:^^h^m<om. 

9. J^T<^ (a) JLn, (b) JC:^i-DNAo 

( a ) iBa?0#-§- 12. 14. 16. 18. 20. 22. 24. 26. 28 Xfi 3 
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0 kz.ui^(Dm.mw.^\^^-r ^ D N A„ 

(b)@B^J*#12. 14, 16. 18. 20, 22. 24, 26, 2 8XJi3 
^-f-^M&mm^^V. 7b^-D^tl^ir\.l 2. 14, 16, 18, 20, 22, 2 

4, 2 6, 2 8:zn3 oiz.mM(Dm^iBW=^—¥ir^mi&Mtmm(o^^<^^ 

1 1. ^:^:®4d^b 9(^{5ltt^^l3:ffi^(DDNAXfilf^^l 0 (;i|Sife(Dj|§.^ 

1 2. m^^i:d^^3(DiPstLi)^cmm.(Dm^M&Mtm(om&wt:^^^^^ 



1 3. -ftiKDsesj&si* 



14. m(Dm&wtmmM^'Bi^^M^ti:mBnx'^^. mMmi2jLi-i. 



1 8. 



« 

19. 4^T<5^ (a) JLi-X (b) t3::^i--fe^SeKo 
( b ) laa^iJ^-^ 3 7lC|S^(^T5 y^ia^lJi-iSV^T l/&^fe^f@(^T^ y^^i^:^^. 
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20. &.T(D (a) XJ* (b) K^irm^m^ma 

( a ) ia^iJ#-^ 3 9 kz.t&^(DT ^ y ^SB^J Sr^i~^ ^ S K ; 

^T<D (a) (b) i^^-T'^ytmB 



2 1 . 



( a ) ia^!j## 4 1 , 4 3. 4 5Xfi4 7lC|E^OT^ /^iB^IJ^^-fSMS 

(b) iB^ij#-^4i. 4 3. 4 5X{*4 7 tcfB^coT 3: y@^iB^J(c:*3V^-ci 



2 2. i^JlTt^ (a) Xfi (b) ^C^i-^^MfiK^^^— K-r-SDNAo 

( a ) ia^J## 3 7 iC|B4fe(DT ^ / ®g@a^j^Wi"-5Me« ; 

2 3. &.T(D (a) (b) {C^i-^^MSK^^^— K-rSDNAo 

( a ) @B^ij#-§- 3 9 \zLmi^coT ^ J ^iH^j^^-rsses ; 

2 4. iJAT<0 (a) XJi (b) = — K-r^DNAo 

(a) @a^lJ#-^4 1.4 3.4 5Xfi4 7 tClBft(7)T ^ / ®^iH^J^^t"^SeW ; 
( b ) @H3?iJ#-^ 4 1 . 43. 4 5X(*4 7tc:|5«(DT^ /Miaa^Jt-43V^-r ld^e> 

2 5. i^T(^ (a) Xt* (b) Jd^-TDNAo 

(a) iB^J#-^3 8je:|B^(^mS@H^lJ^Wi-5DNA ; 

(b) iB^J#-^3 8 lc:faS<^4^Xia^'Jie:*5VN-c. 1 ^^e>#:^(?5:^^<^^^fe> 
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i- s itsia^j ^^-r ^ D N Ao 

2 6. &.Tff> (a) (b) i^:^-rDNA„ 

(a) iB^J#-^4 O idfS^CDi^miB^J^^-rSDNA ; 

-r 5 :^Sia^j ^-r ^ D N Ao 

2 7. iJ^TO (a) Xfi (b) {;i^i-DNA„ 

(a) ga^J#-^4 2. 4 4^ 4 6X{i4 8 l::|E^<D:^^ga^J^^-r5DNA ; 

(b) iB^J##4 2, 4 4. 4 6Xfi4 8 tClBS<^:^^@a?'Ji^:J3V^-C. I;ei^e5ic 

2 8 . If*^ 2 2 36^^ 2 7 (7){prtb;e)>lCiSfc(ODNA^^-rS|5.^^;t^i5' ^ 

o 

2 9 . If 2 2 e> 2 7 (DinM'^i^siM'D D N AX^^It^^ 2 8 ICfaicO 

3 1 \c^M.<dWl^MBMo 
33. 'ftb.^MeK^^^^^eK-eSb^s fS:*:^3 OldfagctDM-a-SeKo 
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3 6 . 1 9 d=»fj 2 1 (Di^M^cW.^<0^ytmBM. lf*^2 2 2 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 



<130> A41869A 
<160> 81 
<210> 1 
<211> 218 . 
<212> PRT 
<213> Fungia sp. 
<400> 1 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 



10 



15 



Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 



20 



25 



30 



Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 



35 



40 



45 



Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 



50 



55 



60 



Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 



65 



70 



75 



80 



Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 



85 



90 



95 



Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 



100 



105 



110 



Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
115 120 125 

I 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 
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130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyx Leu Lys Leu Glu Gly Gly Gly Asm His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 2 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 2 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
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50 55 60 

tgt tac ggc cac aga cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135- 140 

tea ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age eat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 



3/121 



wo 2005/054464 PCT/JP2004/018437 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec tga 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 3 
<211> 218 
<212> PRT 
<213> Fimgia sp. 
<400> 3 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 . 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

* 

130 135 140 
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Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 4 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 4 

atg gtg agt gtg att eiaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

« 

50 55 60. 
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tgc tac ggc cac aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cot gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

m 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gac 480 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 

145 150 155 160 

acg ttg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa atg 528 

Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 • 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

4 

195 200 205 
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gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 5 
<211> 218 
<212> PRT 
<213> Fungi a sp. 
<400> 5 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 . 

Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
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145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 6 
<211> 657 
<212>. DNA 
<213> Fungi a sp. 
<400> 6 
atg gtg agt 
Met Val Ser 
1 

ggc tec gtc 
Gly Ser Val 

aga cct tac 
Arg Pro Tyr 

35 

aag ggc ggg 
Lys Gly Gly 
50 

ggg tac ggc 

8/121 



gtg att aaa oca gag atg aag atg aigg tac tac atg gac 48 
Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

5 10 15 

aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

40 45 
cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

55 60 
cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
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Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gae gga gtt ctg aag ggt gat gat 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tge caa atg 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

eat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
195 200 205 

t 

gag ctg gta gaa gat gca gta get cat tec taa 657 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 7 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 7 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 
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Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 8 
<211> 657 
<212> DMA 
<213> Fungia sp. 
<400> 8 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

get tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
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65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyx Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

. 100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aiaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 

« 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 
<210> 9 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 9 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser - Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

■ 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

13/121 



wo 2005/054464 PCT/JP2004/018437 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 10 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 10 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag ctg aca eta ege gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aaa cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 

4 

65 70 75 80 
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tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg too get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aae acc ttc tae cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cea 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tgg acc gag aaa att act gee age gae gga gtt ctg aag ggt gat gtt 480 
Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tae eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gae 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate age eat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tee taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 
210 215 
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<210> 11 

<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 11 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

16/121 
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Lys Thr Thr Tyr Lys 

180 

His Tyr lie Gly His 
195 

Glu Leu Val Glu Asp 

210 
<210> 12 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 12 

atg gtg agt gtg att 
Met Val Ser Val He 
1 5 
ggc tec gtc aat ggg 
Gly Ser Val Asn Gly 

20 

aga cct tac gag gga 
Arg Pro Tyr Glu Gly 

35 

gag ggc ggg cca atg 
Glu Gly Gly Pro Met 
50 

tgt tac ggc cac aga 
Cys Tyr Gly His Arg 
65 

tat ttc aaa caa gca 
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Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

185 190 
Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

200 205 
Ala Val Ala His Ser 
215 



aaa cca gag atg 
Lys Pro Glu Met 

cat gag ttc aca 
His Glu Phe Thr 

25 

cat caa gag atg 
His Gin Glu Met 

40 

cct ttc gcg ttt 
Pro Phe Ala Phe 
55 

ggt ttt act aaa 
Gly Phe Thr Lys 
70 

ttt cct gaa ggc 



aag atg agg tac 
Lys Met Arg Tyr 
10 

att gaa ggt gaa 
He Glu Gly Glu 

aca eta cgc gtc 
Thr Leu Arg Val 

45 

gac tta gtg tea 
Asp Leu Val Ser 

60 

tat cca gaa gag 
Tyr Pro Glu Glu 
75 

ctg tea tgg gaa 



tac atg gac 48 
Tyr Met Asp 
15 

ggc aca ggc 96 
Gly Thr Gly 
30 

aca atg gcc 144 
Thr Met Ala 

cac gtg ttc 192 

His Val Phe 

ata cca gac 240 
He Pro Asp 

80 

agg teg ttg 288 
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Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105. 110 

aga gga aac acc ttc tac eac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg eaa aac eaa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 
130 135 140 

* 

tea ace gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc eaa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg eea gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

eat tac ate ggc cat cge etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 13 
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<211> 218 

<212> PRT 
<213> Fungi a sp. 
<400> 13 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyx Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

m 

50 55 60 

Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Tfp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 
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180 185 190 

His Tyr lie Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 14 
<211> 657 

■ 

<212> DNA 

<213> Fungia sp. 

<400> 14 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga get ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gae 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggg cat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 15 

« 

<211> 218 
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<212> PRT 

<213> Fungia sp. 
<400> 15 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 
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His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 16 
<211> 657 
<212> DNA . 
<213> Fungia sp. 
<400> 16 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga act tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

* 

85 90 95 
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gag ttc gaa gat ggt 
Glu Phe Glu Asp Gly 

100 

aga gga aac acc ttc 
Arg Gly Asn Thr Phe 
115 

cct gcc gat ggt cct 
Pro Ala Asp Gly Pro 
130 

tea acc gag aaa att 
Ser Thr Glu Lys He 
145 

acg atg tac eta aaa 
Thr Met Tyr Leu Lys 

165 

aag act act tac aag 
Lys Thr Thr Tyr Lys 

180 

cat tac ate ggc cat 
His Tyr He Gly His 
195 

gag ctg gta gaa gat 
Glu Leu Val Glu Asp 

210 
<210> 17 
<211> 218 
<212> PRT 



ggg tec get tea 
Gly Ser Ala Ser 

105 

tac cac aaa tec 
Tyr His Lys Ser 
120 

ate atg caa aac 
He Met Gin Asn 
135 

act gcc age gac 
Thr Ala Ser Asp 
150 

ctt gaa gga ggc 
Leu Glu Gly Gly 

gcg gca aaa gag 
Ala Ala Lys Glu 

185 

cge etc gtc agg 
Arg Leu Val Arg 
200 

gca gta get cat 
Ala Val Ala His 
215 



gtc agt gcg cat 
Val Ser Ala His 

aaa ttt act ggg 
Lys Phe Thr Gly 

125 

caa agt gtt gat 
Gin Ser Val Asp 
140 

gga gtt ctg aag 
Gly Val Leu Lys 
155 

ggc aat cac aaa 
Gly Asn His Lys 
170 

att ctt gaa atg 
He Leu Glu Met 

aaa acc gaa ggc 
Lys Thr Glu Gly 

205 

tec taa 
Ser 
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ata age ctt 336 
He Ser Leu 
110 

gtt aac ttt 384 
Val Asn Phe 

tgg gag cea 432 
Trp Glu Pro 

ggt gat gtt 480 
Gly Asp Val 
160 

tgc caa ttc 528 
Cys Gin Phe 
175 

cca gga gac 576 
Pro Gly Asp 
190 

aac att act 624 
Asn lie Thx 

657 
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<213> Fungia sp. 
<400> 17 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Ax-g Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Poro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys lie Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

« 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 18 
<211> 657 
<212> DM 

* 

<213> Fungi a sp. 
<400> 18 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
15 10 15 

* 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta egc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cet ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly- Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cet gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

* 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
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Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt etg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

■ 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Tlir Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyx Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc eat egc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag etg gta gaa gat gca gta get cat- tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 19 
<211> 218 
<212> PRT 

* 

<213> Fungia sp. 



27/121 



wo 200S/OS4464 PCT/JP2004/018437 

<400> 19 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyx Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

* 

195 200 205 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 20 
<211> 657 
<212> DM 
<213> Fungia sp. 
<400> 20 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gee 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Airg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc eac aga act ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc etg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tee get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 
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100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyx Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 , 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 21 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 21 
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Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 ■ 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

31/121 



wo 2005/054464 PCT/JP2004/01S437 

210 215 
<210> 22 
<211> 657 
<212> DNA 

m 

<213> Fungia sp. 
<400> 22 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

* 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga gta tt"t act aaa tat cca gaa gag at a cca gac 240 

Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 

65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 
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aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thx Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 

m 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga gge gge aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate gge cat cgc etc gtc agg aaa acc gaa gge aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gea gta get cat tee taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 23 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 23 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
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15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyx Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glii Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
210 215 
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<210> 24 
<211> 657 
<212> DM 

« 

<213> Fungia sp. 
<400> 24 

atg gtg agt gtg att aaa cca gag atg 3ag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gee 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cot ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 • 60 

tgt tac ggc cac aga ctt ttt act aaa "tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gea ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

■ 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
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Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag oca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc ago gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc ' cat egc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 25 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 25 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

* 

15 10 15 
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Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu lie Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 26 
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<211> 657 

<212> DM 
<213> Fvmgia sp. 
<400> 26 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyx Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thx Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tac ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyx Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tee get tea gtc agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
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115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gao gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cge etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tee taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 27 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 27 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 
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20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

* 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 28 
<211> 657 
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<212> DNA 
<213> Fungia sp. 
<400> 28 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thx Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga cag ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

* 

115 120 125 
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cct gcc gat ggt cct ate atg caa aac caa agt gtt gat; tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea aee gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Me-t Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 ■ 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 29 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<220> 

<221> UNSURE 
<222> (186) 

<223> unknown amiono. acid 
<400> 29 
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Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr. Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 

<210> 30 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<220> 

<221> unsure 
<222> (556) 

<223> unknown nucleotide 
<400> 30 

atg gtg agt gtg att aaa cca gag atg aag atg agg "tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta ego gtc aca atg gee 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga aat ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 

« 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Sex Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg eaa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gee age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga gge gge aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag ntt ett gaa atg cca gga gae 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate gge cat cgc etc gtc agg aaa acc gaa gge aac a'tt act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 31 

* 

<211> 665 
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<212> PRT 
<213> Fungia sp. 
<400> 31 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 
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Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225 230 235 240 

Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 

245 250 255 

Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 

260 265 270 

Gly Lys Val Gin lie He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 

■ 

275 280 285 

Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 

290 295 300 

Ser Val Gin He Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 
305 310 315 320 

Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 

325 330 335 

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 

340 345 350 

Lys He Gly Ser Leu Asp Asn He Thr His Val Pro Gly Gly Gly Asn 

355 360 365 

Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 
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405 410 415 

He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 520 525 

Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 
610 615 620 
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Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

Leu Val Glu Asp Ala Val Ala His Ser 

660 665 

<210> 32 
<211> 1998 
<212> DM 
<213> Fungia sp. 
<400> 32 

atg get gag ccc cgc cag gag ttc gaa gtg atg gaa gat cac get ggg 48 
Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

acg tac ggg ttg ggg gac agg aaa gat cag ggg ggc tac acc atg cac 96 
Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

caa gac caa gag ggt gac acg gac get ggc ctg aaa gaa tot ccc ctg 144 
Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

cag acc ccc act gag gac gga tct gag gaa ccg ggc tct gaa acc tct 192 
Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

gat get aag age act eca aca geg gaa gat gtg aea gea ccc tta gtg 240 
Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

gat gag gga get ccc ggc aag cag get gee geg cag ccc cac acg gag 288 
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Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

ate cca gaa gga acc aca get gaa gaa gea ggc att gga gae ace cec 336 

He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

age ctg gaa gae gaa get get ggt cac gtg aee caa get cgc atg gtc 384 

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

agt aaa age aaa gae ggg act gga age gat gae aaa aaa gee aag ggg 432 

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 
130 135 140 

m 

get gat ggt aaa acg aag ate gee aca ecg egg gga gea gee cet cca 480 

Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

ggc cag aag ggc cag gee aac gee acc agg att cca gea aaa acc ccg 528 

Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

cec get cca aag aca cca cec age tet ggt gaa cet cca aaa tea ggg 576 

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 

gat ege age ggc tac age age ecc ggc tec cca ggc act ecc ggc age 624 

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

cgc tec cgc ace ccg tec ett cca acc cca ecc acc egg gag cec aag 672 
Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

aag gtg gea gtg gtc cgt act cca cec aag teg ecg tet tec gee aag 720 
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Lys Val Ala Val Val Arg 
225 230 
age cgc ctg cag aca gcc 
Ser Arg Leu Gin Thr Ala 

245 

aag tec aag ate ggc tec 
Lys Ser Lys lie Gly Ser 

260 

ggg aag gtg cag ata att 
Gly Lys Val Gin He He 
275 

tec aag tgt ggc tea aag 
Ser Lys Cys Gly Ser Lys 
290 

agt gtg caa ata gtc tac 
Ser Val Gin He Val Tyr 
305 310 
aag tgt ggc tea tta ggc 
Lys Cys Gly Ser Leu Gly 

325 

gtg gaa gta aaa tct gag 
Val Glu Val Lys Ser Glu 

340 

aag att ggg tec ctg gae 
Lys He Gly Ser Leu Asp 
355 

aaa aag att gaa ace eac 



Thr Pro Pro Lys Ser Pro 

235 

ccc gtg ccc atg cea gac 
Pro Val Pro Met Pro Asp 

250 

act gag aac ctg aag eac 
Thr Glu Asn Leu Lys His 
265 

aat aag aag ctg gat ett 
Asn Lys Lys Leu Asp Leu 
280 

gat aat ate aaa cac gtc 
Asp Asn He Lys His Val 
295 300 
aaa eca gtt gac ctg age 
Lys Pro Val Asp Leu Ser 

315 

aac ate cat eat aaa eca 
Asn He His His Lys Pro 

330 

aag ett gac ttc aag gac 
Lys Leu Asp Phe Lys Asp 
345 

aat ate ace cac gtc ect 
Asn He Thr His Val Pro 
360 

aag ctg ace ttc cgc gag 
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Ser Ser Ala Lys 

240 

ctg aag aat gtc 768 
Leu Lys Asn Val 
255 

cag ceg gga ggc 816 
Gin Pro Gly Gly 
270 

age aac gtc cag 864 
Ser Asn Val Gin 
285 

ccg gga ggc ggc 912 
Pro Gly Gly Gly 

aag gtg ace tee 960 
Lys Val Thr Ser 

320 

gga ggt ggc cag 1008 
Gly Gly Gly Gin 
335 

aga gtc cag teg 1056 
Arg Val Gin Ser 
350 

ggc gga gga aat 1104 
Gly Gly Gly Asn 
365 

aac gee aaa gee 1152 
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Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

aag aca gac cac ggg gcg gag ate gtg tac aag teg eea gtg gtg tct 1200 

Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

ggg gac acg tct cca egg cat etc age aat gtc tec tec acc ggc age 1248 

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 

405 410 415 

ate gac atg gta gac teg cce cag etc gcc acg eta get gac gag gtg 1296 

lie Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

tct gcc tec ctg gee aag cag ggt ttg gga tec gga ggt gaa ttc atg 1344 

Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

gtg agt gtg att aaa eea gag atg aag atg agg tac tac atg gac ggc 1392 

Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc aga 1440 

Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

cet tac gag gga eat caa gag atg aca eta cgc gtc aca atg gcc gag 1488 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc tgt 1536 

Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

tac ggc cac aga gta ttt act aaa- tat cca gaa gag ata eea gac tat 1584 
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Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 520 525 

ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg gag 1632 
Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

ttc gaa gat ggt ggg tee get tea gte agt gcg eat ata age ctt aga 1680 
Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

gga aac aec ttc tac cac aaa tec aaa ttt act ggg gtt aae ttt cct 1728 
Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca tea 1776 
Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

aec gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt acg 1824 
Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

atg tae eta aaa ctt .gaa gga gge ggc aat cae aaa tge caa ttc aag 1872 
Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 

610 615 620 

act act tac aag gcg gea aaa gag att ctt gaa atg cca gga gac cat 1920 
Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

tac ate gge eat cgc etc gte agg aaa acc gaa ggc aac att act gag 1968 
Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

ctg gta gaa gat gea gta get cat tec taa 1998 
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Leu Val Glu Asp Ala Val Ala His Ser 

660 665 

<210> 33 
<211> 480 
<212> PRT 
<213> Fungia sp. 
<400> 33 

Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

1 5 10 15 

Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

35 40 45 

Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 S5 60 

Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 

54/121 



I 



wo 2005/054464 PCT/JP2004/018437 

Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 

180 185 190 

Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 

325 330 335 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 
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370 375 380 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 390 395 400 

Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 

<210> 34 
<211> 1443 
<212> DNA 
<213> Fungia sp. 
<400> 34 

atg gga acc ate ctt ttc ctt act atg gtt att tea tae ttc ggt tgc 48 
Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

15 10 15 

atg aag get gcg cce atg aaa gaa gca aac gtc cac gga caa ggc aac 96 
Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

ttg gee tac cca get gtg egg acc cat ggg act ctg gag age gtg aat 144 
Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

35 40 45 
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ggg ccc agg gca ggt teg aga ggt ctg acg acg acg tec ctg get gae 192 
Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 55 60 

act ttt gag cac gtg ate gaa gag ctg ctg gat gag gac cag aag gtt 240 
Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

egg cec aac gaa gaa aac eat aag gae geg gae ttg tac act tec egg 288 
Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

gtg atg etc age agt caa gtg ect ttg gag cet ect ctg etc ttt ctg 336 
Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

ctg gag gaa tac aaa aat tac ctg gat gee gca aac atg tct atg agg 384 
Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

gtt egg cgc cac tec gac ccc gee cgc cgt ggg gag ctg age gtg tgt 432 
Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

gac agt att age gag tgg gtc aca geg gca gat aaa aag act gca gtg 480 
Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 

gac atg tec ggt ggg acg gtc aca gtc ctg gag aaa gtc ecg gta tea 528 
Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

aaa ggc caa ctg aag caa tat ttc tac gag ace aag tgt aat ccc atg 576 
Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 

180 185 190 
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■ 

ggt tac acg aag gaa ggc tgc agg ggc ata gac aaa agg cac tgg aac 624 
Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

teg caa tgc cga act acc caa teg tat gtt egg gee ctt act atg gat. 672 
Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

age aaa aag aga att ggc tgg egg ttc ata agg ata gac act tec tgt 720 
Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

gta tgt aca ctg acc att aaa agg gga aga ggg gta ccg egg gee egg 768 
Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

gac cca ccg gtc gcc acc atg gtg agt gtg att aaa cca gag atg aag 816 
Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

atg agg tac tac atg gac ggc tec gtc aat ggg cat gag ttc aca att 864 
Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 912 
Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

eta egc gtc aca atg gee gag ggc ggg cca atg cct ttc gcg ttt gac 960 
Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

tta gtg tea cac gtg ttc tgt tac ggc cac aga gta ttt act aaa tat 1008 
Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 

325 330 335 
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cca gaa gag ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg 1056 
Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

tea tgg gaa agg teg ttg gag ttc gaa gat ggt ggg tec get tea gtc 1104 
Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

agt gcg cat ata age ctt aga gga aac acc ttc tac cac aaa tec aaa 1152 
Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

370 375 380 

ttt act ggg gtt aac ttt cct gcc gat ggt cct ate atg caa aac caa 1200 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 390 395 400 

agt gtt gat tgg gag cca tea acc gag aaa att act gee age gac gga 1248 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

gtt etg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc ggc 1296 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa gag att 1344 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

ctt gaa atg cca gga gac cat tac ate ggc cat cgc etc gtc agg aaa 1392 
Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

acc gaa ggc aac att act gag ctg gta gaa gat gca gta get eat tee 1440 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 
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taa 

<210> 35 
<211> 464 
<212> PRT 
<213> Fungia sp. 
<400> 35 

Met Val Ser Tyx Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

i 

Arg Gly Asp Val Thr Gin Phe Leu- Leu Leu Glu Gly Gly Gly Tyr Gin 



1443 



60/121 



wo 2005/054464 PCT/JP2004/018437 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 
225 230 235 240 

Asp Gly Thr Gly Gly Ser Met Val Ser Val He Lys Pro Glu Met Lys 

245 250 255 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 
305 310 315 320 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

340 345 350 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 

* 

370 375 380 
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Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 

<210> 36 

■ 

<211> 1395 
<212> DNA 
<213> Fungia sp. 
<400> 36 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

I 5 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa tte acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac ect tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata etg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 
50 55 60 
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tea aca gcc ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate eac aat tec ate tat eat 384 
Ser lie Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ecg agt cat gtc gta gaa cat caa att gtg agg ace gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

» 

195 200 205 
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caa act gca aaa 
Gin Thr Ala Lys 
210 

cat gtt aac cct 
His Val Asn Pro 
225 

gac ggt acc ggt 
Asp Gly Thr Gly 

atg agg tac tac 
Met Arg Tyr Tyr 

260 

gaa ggt gaa ggc 
Glu Gly Glu Gly 
275 

eta cgc gtc aca 
Leu Arg Val Thr 
290 

tta gtg tea cac 
Leu Val Ser His 
305 

cca gaa gag ata 
Pro Glu Glu He 

tea tgg gaa agg 

Ser Trp Glu Arg 

« 

340 



ggc ttc aag gtc aag ctg gaa 
Gly Phe Lys Val Lys Leu Glu 
215 

ttg aag gtt aaa ggt ggc age 
Leu Lys Val Lys Gly Gly Ser 
230 235 
ggc age atg gtg agt gtg att 
Gly Ser Met Val Ser Val He 
245 250 
atg gac ggc tec gtc aat ggg 
Met Asp Gly Ser Val Asn Gly 

265 

aca ggc aga cct tac gag gga 
Thr Gly Arg Pro Tyr Glu Gly 

280 

atg gcc aag ggc ggg cca atg 
Met Ala Lys Gly Gly Pro Met 
295 

gtg ttc tgt tac ggc cac aga 
Val Phe Cys Tyr Gly His Arg 
310 315 
cca gac tat ttc aaa caa gca 
Pro Asp Tyr Phe Lys Gin Ala 
325 330 
teg ttg gag ttc gaa gat ggt 
Ser Leu Glu Phe Glu Asp Gly 

345 



PCT/JP2004/018437 

gaa cat get gag get 672 
Glu His Ala Glu Ala 
220 

ggt ggc gac gag gtg 720 
Gly Gly Asp Glu Val 

240 

aaa cca gag atg aag 768 
Lys Pro Glu Met Lys 

255 

cat gag ttc aca att 816 
His Glu Phe Thr He 
270 

cat caa gag atg aca 864 
His Gin Glu Met Thr 
285 

cct ttc gcg ttt gac 912 
Pro Phe Ala Phe Asp 
300 

cct ttt act aaa tat 960 
Pro Phe Thr Lys Tyr 

320 

ttt cct gaa ggc ctg 1008 
Phe Pro Glu Gly Leu 

335 

ggg tec get tea gtc 1056 
Gly Ser Ala Ser Val 
350 
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agt gcg cat ata age ctt aga gga aac acc ttc tac cac aaa tec aaa 1104 
Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

ttt act ggg gtt aac ttt cct gcc gat ggt cct ate atg caa aac caa 1152 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 

370 375 380 

agt gtt gat tgg gag cca tea acc gag aaa att act gcc age gac gga 1200 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

gtt etg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc ggc 1248 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa aag att 1296 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

ctt aaa atg cca gga age cat tac ate age cat cgc etc gte agg aaa 1344 
Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

ace gaa ggc aac att act gag ctg gta gaa gat gca gta get cat tec 1392 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 

taa 1395 
<210> 37 
<211> 221 
<212> PRT 

<213> Montipora. sp 
<400> 37 
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Met Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 

Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
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210 215 220 

<210> 38 
<211> 666 
<212> DMA 

<213> Montipora. sp 
<400> 38 

atg agt gtg ate get aaa eaa atg acc tac aag gtt tat atg tea gge 48 
Met Ser Val lie Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga aag 96 
Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

f 

20 25 30 

act tac gag ggg gag cag acg gta aag etc act gtc acc aag ggt gga 144 
Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

cct ctg cca ttt get tgg gat att tta tea cca ctg tct cag tae gga 192 
Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

age ata cca tte acc aag tac cct gaa gac ate cct gat tat gta aag 240 
Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

288 

Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 



65 70 75 80 

cag tea tte cct gag gga tat aca tgg gag agg ate atg cac ttt gaa 



gat ggt gca gtg tgt act gtc age aat gat tec age ate caa gge aae 336 
Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 
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tgt ttc ate tac aat gtc aaa ate tct ggt gtg aac ttt cct cce aat 384 
Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc aac act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

cgt etc ttt gca cga gat gga atg ctg ata gga aac aac ttt atg get 480 
Arg Leu Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asn Phe Met Ala 
145 150 155 160 

ctg aag ttg gaa gga ggt ggt eac tat ttg tgt gaa ttc aaa tct act 528 
Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

tac aag gca aag aag cet gtg agg atg cca ggg tat eac tat gtt gac 576 
Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

cge aaa ctg gat gta acc agt eac aac aag gat tac aca ttt gtt gag 624 
Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 666 
Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 39 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 39 

I 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
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15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyx Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

« 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

■ 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
210 215 220 
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<210> 40 

<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 40 

atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

« 

aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cot ctg cca ttt get tgg gat att tta tea cca ctg tct cag tac 192 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 

65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg ate atg aac ttt 288 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

gaa gat ggt gea gtg tgt act gtc age aat gat tec age ate caa ggc 336 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tct ggt gtg aac ttt cct cec 384 
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Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat ttt atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttc aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat gtt 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 41 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 41 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
1 5 10 15 
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Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 42 
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<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 42 

atg gtg agt gtg ate get aaa eaa atg acc tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyx Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga eac tac ttt gag gtc gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea eca ctg ttt cag tac 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tct ggt acg aac ttt cct ccc 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 
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115 

aat gga cct gtt atg cag 
Asn Gly Pro Val Met Gin 
130 

gag cgt etc ttt gca cga 
Glu Arg Leu Phe Ala Arg 
145 150 
get ctg aag ttg gaa gga 
Ala Leu Lys Leu Glu Gly 

165 

act tac aag gca aag aag 
Thr Tyr Lys Ala Lys Lys 

180 

gac cgc aaa ctg gat gta 
Asp Arg Lys Leu Asp Val 
195 

gag cag tgt gaa ata gee 
Glu Gin Cys Glu He Ala 

210 
<210> 43 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 43 

Met Val Ser Val He Ala 

1 5 
Gly Thr Val Asn Gly His 



120 

« 

aag aag aca cag ggc tgg 
Lys Lys Thr Gin Gly Trp 
135 140 
gat gga atg ctg ata gga 
Asp Gly Met Leu lie Gly 

155 

ggt ggt cac tat ttg tgt 
Gly Gly His Tyr Leu Cys 

170 

cct gtg agg atg cca ggg 
Pro Val Arg Met Pro Gly 
185 

acc agt cac aac agg gat 
Thr Ser His Asn Arg Asp 
200 

att gca cgc cac tet ttg 
He Ala Arg His Ser Leu 
215 220 
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125 

gaa ccc age act 432 
Glu Pro Ser Thr 

aac gat tat atg 480 
Asn Asp Tyr Met 

160 

gaa ttt aaa tct 528 
Glu Phe Lys Ser 
175 

tat cac tat att 576 
Tyr His Tyr He 
190 

tac aca tct gtt 624 
Tyr Thr Ser Val 
205 

etc ggt tga 669 
Leu Gly 



Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

10 15 
Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 
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20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 44 

« 

<211> 669 
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<212> DNA 

<213> Montipora. sp 
<400> 44 

atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg tea 48 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga 96 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag oct tae gag gga gag cag aea gta aag etc act gtc acc aag ggt 144 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct etg cca ttt get tgg gat att tta tea cca ctg atg tgt tae 192 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

SO 55 60 

gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat gta 240 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 

65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg ace atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 
gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tet ggt acg aac ttt cct ccc 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 
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aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca ega gat gga atg etg ata gga aac gat tat atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr Met 
145 150 155 160 

get etg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cea ggg tat cac tat att 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr lie 

180 185 190 

gac cgc aaa etg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 45 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 45 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

* 

20 25 30 
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Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

m 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

« 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
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245 250 255 

<210> 46 
<211> 765 
<212> DM 

<213> Montipora. sp 
<400> 46 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 . 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag cct tac gag gga gag cag aea gta aag etc act gtc ace aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

ggt gga cct ctg cca ttt get tgg gat att tta tea cca cag ttc cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

tac gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 
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ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 
Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt gag aac ttt cct 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

ecc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gae cgc aaa ctg gat gta ace agt cac aac agg gat tac aca tct 720 
lie Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 
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<210> 47 

<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 47 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thf Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

* 

165 170 175 
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Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 - 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 

<210> 48 
<211> .765 
<212> DNA 

<213> Montipora. sp 
<400> 48 

atg egg ggt tot cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tae gae gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa caa atg ace tae aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc aeg gtc aat gga eae tae ttt gag gtc gaa gge gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

I 

50 55 60 
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gga aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag 240 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 

65 70 75 80 

ggt gga cct ctg cca ttt get tgg gat att tta tea eca cag ctt cag 288 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

tac gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt gag aae ttt cct 480 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 

145 150 155 160 

cec aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa cce age 528 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 
atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 
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tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 

<210> 49 
<211> 747 
<212> PRT 

<213> Montipora. sp 
<400> 49 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Ser 
225 230 235 240 

Gly Leu Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr 

245 250 255 

Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

Glu Asp Val He Lys Glii Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 
305 310 315 320 
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Pro Leu Pro Phe Ala Trp 

325 

Ser Lys Ala Tyr Val Lys 

340 

Leu Ser Phe Pro Glu Gly 
355 

Asp Gly Gly Val Val Thr 
370 

Glu Phe He Tyr Lys Val 
385 390 
Gly Pro Val Met Gin Lys 

405 

Arg Met Tyr Pro Glu Asp 

420 

Leu Lys Leu Lys Asp Gly 
435 

Tyr Met Ala Lys Lys Pro 
450 

He Lys Leu Asp He Thr 
465 470 
Gin Tyr Glu Arg Ala Glu 

485 

Arg Ser Arg Ala Gin Ala 

500 

Pro Leu Tyr Asp Glu Val 

515 

Val He Lys Glu Phe Met 



Asp He Leu Ser Pro 

330 

His Pro Ala Asp He 
345 

Phe Lys Trp Glu Arg 
360 

Val Thr Gin Asp Ser 
375 

Lys Leu Arg Gly Thr 

395 

Lys Thr Met Gly Trp 

410 

Gly Ala Leu Lys Gly 
425 

Gly His Tyr Asp Ala 
440 

Val Gin Leu Pro Gly 
455 

Ser His Asn Glu Asp 

475 

Gly Arg His Ser Thr 

490 

Ser Asn Ser Ala Val 
505 

Gly Lys Asp Pro Met 
520 

Arg Phe Lys Val Arg 
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Gin Phe Gin Tyr Gly 

335 

Pro Asp Tyr Leu Lys 
350 

Val Met Asn Phe Glu 
365 

Ser Leu Gin Asp Gly 
380 

Asn Phe Pro Ser Asp 

400 

Glu Ala Ser Thr Glu 

415 

Glu He Lys Met Arg 
430 

Glu Val Lys Thr Thr 
445 

Ala Tyr Lys Thr Asp 
460 

Tyr Thr He Val Glu 

480 

Gly Ala Ser Gly Leu 

495 

Asp Gly Thr Ala Gly 
510 

Ala Ser Ser Glu Asp 
525 

Met Glu Gly Ser Val 
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530 535 540 

Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 

610 615 620 

Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg Leu Lys 

675 680 685 

Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 
705 710 715 720 

Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 

740 745 
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<210> 50 

<211> 2241 
<212> DNA 

<213> Montipora. sp 
<400> 50 

atg gtg age sag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg 48 
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

« 

gag ggc gag ggc gat gcc acc tac ggc aag ctg acc ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

tgc aec acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

ctg aec tac ggc gtg cag tgc ttc age cgc tac ccc gac cac atg aag 240 
Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

cag cac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc cag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gee gag 336 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

gtg aag ttc gag ggc gac acc ctg gtg aac ege ate gag ctg aag ggc 384 
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Val Lys Phe Glu 
115 

ate gac ttc aag 
lie Asp Phe Lys 
130 

aac tac aac age 
Asn Tyr Asn Ser 
145 

ggc ate aag gtg 
Gly He Lys Val 

gtg cag etc gee 
Val Gin Leu Ala 

180 

ece gtg ctg etg 
Pro Val Leu Leu 
195 

age aaa gae eec 
Ser Lys Asp Pro 
210 

gtg aee gee gee 
Val Thr Ala Ala 
225 

gga etc aga tct 
Gly Leu Arg Ser 

gcg ggc ecg ctg 



Gly Asp Thr Leu 

120 

gag gae ggc aac 
Glu Asp Gly Asn 
135 

eae aac gte tat 
His Asn Val Tyr 
150 

aac ttc aag ate 
Asn Phe Lys He 
165 

« 

gae cac tac cag 
Asp His Tyr Gin 

eec gae aiac cac 
Pro Asp Asn His 

200 

aac gag aag cge 
Asn Glu Lys Arg 
215 

ggg ate act etc 
Gly He Thr Leu 
230 

cga get caa get 
Arg Ala Gin Ala 
245 

tac gac gaa gte 



Val Asn Arg He Glu 

125 

ate ctg ggg cac aag 
He Leu Gly His Lys 

140 

ate atg gee gae aag 
He Met Ala Asp Lys 
155 

cge eae aac ate gag 
Arg His Asn He Glu 
170 

cag aac acc ceo ate 
Gin Asn Thr Pro He 
185 

tac ctg age acc cag 
Tyr Leu Ser Thr Gin 

205 

gat eae atg gte etg 
Asp His Met Val Leu 

220 

ggc atg gac gag ctg 
Gly Met Asp Glu Leu 
235 

teg aat tct gea gte 
Ser Asn Ser Ala Val 
250 

gat aag gat ecg atg 
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Leu Lys Gly 

ctg gag tac 432 
Leu Glu Tyr 

cag aag aac 480 
Gin Lys Asn 
160 

gae ggc age 528 
Asp Gly Ser 
175 

ggc gac ggc 576 
Gly Asp Gly 
190 

tec gee ctg 624 
Ser Ala Leu 

ctg gag ttc 672 
Leu Glu Phe 

tac aag tec 720 
Tyr Lys Ser 
240 

gac ggt acc 768 
Asp Gly Thr 
255 

gee tec tec 816 
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Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

gag gac gtc ate aag gag ttc atg cgc ttc aag gtg cgc atg gag ggc 864 
Glu Asp Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

tec gtg aac ggc cac gag ttc gag ate gag ggc gag ggc gag ggc cgc 912 
Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

ccc tac gag ggc acc cag acc gcc aag ctg aag gtg acc aag ggc ggc 960 
Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 
305 310 315 320 

ccc ctg ccc ttc gcc tgg gac ate ctg tec ect cag ttc cag tac ggc 1008 
Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly 

325 330 335 

tec aag gcc tac gtg aag cac ccc gcc gac ate ccc gac tac ttg aag 1056 
Ser Lys Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys 

340 345 350 

ctg tec ttc ccc gag ggc ttc aag tgg gag cgc gtg atg aac ttc gag 1104 
Leu Ser Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu 

355 360 365 

gac ggc ggc gtg gtg acc gtg ace cag gac tec tec ctg cag gac ggc 1152 
Asp Gly Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly 

370 375 380 

gag ttc ate tac aag gtg aag ctg cgc ggc acc aac ttc ccc tec gac 1200 
Glu Phe He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp 
385 390 395 400 

ggc ccc gta atg cag aag aag acc atg ggc tgg gag gcc tec acc gag 1248 

90/121 



wo 2005/054464 PCT/JP2004/018437 

Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu 

405 410 415 

egg atg tac ccc gag gac ggc gcc ctg aag ggc gag ate aag atg agg 1296 

■ 

Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg 

420 425 430 

ctg aag ctg aag gac ggc ggc cac tac gac gcc gag gtc aag acc acc 1344 
Leu Lys Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr 

435 440 445 

tac atg gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac 1392 
Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp 

450 455 460 

ate aag ctg gac ate acc tec cac aac gag gac tac acc ate gtg gaa 1440 
He Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu 
465 470 475 480 

cag tac gag cgc gcc gag ggc cgc cac tee acc ggc gee tec gga etc 1488 
Gin Tyr Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala Ser Gly Leu 

485 490 495 

aga tct cga get caa get teg aat tet gea gtc gac ggt acc gcg ggc 1536 
Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr Ala Gly 

500 505 510 

ccg ctg tac gac gaa gtc ggt aag gat ccg atg gcc tec tec gag gac 1584 
Pro Leu Tyr Asp Glu Val Gly Lys Asp Pro Met Ala Ser Ser Glu Asp 

515 520 525 

gtc ate aag gag tte atg cgc ttc aag gtg cgc atg gag ggc tec gtg 1632 
Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly Ser Val 

530 535 540 

aac ggc cac gag ttc gag ate gag ggc gag ggc gag ggc cgc ccc tac 1680 
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Asn Gly His Glu Phe Giu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

gag ggc acc cag acc gcc aag ctg aag gtg acc aag ggc ggc ccc ctg 1728 
Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

ccc ttc gcc tgg gac ate ctg tec cct cag ttc cag tac ggc tec aag 1776 
Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

gee tac gtg aag cac ccc gcc gac ate ccc gac tac ttg aag ctg tec 1824 
Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

ttc ccc gag ggc ttc aag tgg gag egc gtg atg aac ttc gag gac ggc 1872 
Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 

610 615 620 

ggc gtg gtg acc gtg acc cag gac tec tec ctg cag gac ggc gag ttc 1920 
Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

ate tac aag gtg aag ctg egc ggc acc aac ttc ccc tec gac ggc ccc 1968 
He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

gta atg cag aag aag ace atg ggc tgg gag gcc tec acc gag egg atg 2016 
Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

tac cee gag gac ggc gee ctg aag ggc gag ate aag atg agg ctg aag 2064 
Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg Leu Lys 

675 680 685 

ctg aag gac ggc ggc cac tac gac gee gag gtc aag acc acc tac atg 2112 
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Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac ate aag 2160 

Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 

m 

705 710 715 720 

ctg gac ate acc tee cac aac gag gac tac acc ate gtg gaa cag tac 2208 

Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

gag cgc gcc gag ggc cgc cac tec acc ggc gcc 2241 
Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 

740 745 

<210>.51 
<211> 507 
<212> PRT 

<213> Montipora. sp 
<400> 51 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 
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85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

Tyx Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Sex Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

260 265 270 

Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 
290 295 300 
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Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 
305 310 315 320 

Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 
385 390 395 400 

He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 

405 410 415 

Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He Asp Arg Lys 
465 470 475 480 

Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

Glu He Ala He Ala Arg His Ser Leu Leu Gly 

500 505 

* 

<210> 52 
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<211> 1521 

<212> DNA 

<213> Moniipora. sp 
<400> 52 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gae gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ecc atg g"tg age aag gge gag gag ctg ttc ace ggg gtg gtg cec ate 144 

■ 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie 

35 40 45 

ctg gtc gag ctg gac ggc gac gta aac ggc cac aag ttc age gtg tec 192 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gcc acc tac ggc aag ctg acc ctg aag ttc 240 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 

65 70 75 80 

ate tgc acc acc ggc aag ctg ccc gtg ecc tgg ccc acc etc gtg acc 288 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

ace ctg acc tgg ggc gtg eag tgc ttc age cge tac cec gac cac atg 336 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

aag eag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc eag 384 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

96/121 



•t 



wo 2005/054464 PCT/JP2004/018437 
115 120 125 

gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc gcc 432 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg aag 480 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

ggc ate gac ttc aag gag gac ggc aac ate ctg ggg cae aag ctg gag 528 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

tac aac tac ate age eac aac gtc tat ate ace gee gac aag cag aag 576 

Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

aac ggc ate aag gcc aac ttc aag ate cgc cae aac ate gag gac ggc 624 

Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

age gtg cag etc gcc gac cae tac cag cag aac acc ecc ate ggc gac 672 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

ggc cec gtg ctg ctg cee gac aac eac tac ctg age ace cag tec gcc 720 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

ctg age aaa gac cec aac gag aag cgc gat cae atg gtc ctg ctg gag 768 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

ttc gtg ace gee gee ggg ate act etc ggc atg gac gag ctg tac aag 816 

Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 
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260 265 270 

tec teg tec gag etc age gga gat gag gte gat ggt ace atg gtg agt 864 

Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

gtg ate get aaa caa atg ace tac aag gtt tat atg tea gge acg gte 912 

Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 

290 295 300 

aat gga cac tac ttt gag gte gaa gge gat gga aaa gga aag cet tac 960 

Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 

305 310 315 320 

gag gga gag cag aca gta aag etc act gte ace aag ggt gga cct etg 1008 

Glu Gly Glu Gin. Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

cea ttt get tgg gat att tta tea eca etg ttt eag tac gga age ata 1056 

Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

cea ttc ace aag tac cct gaa gac ate cct gat tat gta aag cag tea 1104 

Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

ttc cct gag gga tat aca tgg gag agg ace atg aac ttt gaa gat ggt 1152 

Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

gca gtg tgt act gte age aat gat tec age ate caa gge aac tgt ttc 1200 

Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 

385 390 395 400 

ate tac aat gte aaa ate tct ggt acg aac ttt cct cec aat gga cct 1248 

He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 
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405 410 415 

gtt atg cag aag aag aca cag ggc tgg gaa ccc age act gag cgt etc 1296 
Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

ttt gca cga gat gga atg ctg ata gga aac gat tat atg get ctg aag 1344 
Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct act tac aag 1392 
Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

gca aag aag cct gtg agg atg cca ggg tat cac tat att gac cge aaa 1440 
Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr lie Asp Arg Lys 
465 470 475 480 

ctg gat gta acc agt cac aac agg gat tac aca tct gtt gag cag tgt 1488 
Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

gaa ata gee att gca cge cac tct ttg etc ggt 1521 
Glu lie Ala lie Ala Arg His Ser Leu Leu Gly 

500 505 

<210> 53 
<211> 507 
<212> PRT 

<213> Mdntipora. sp 
<400> 53 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 
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20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyx Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 
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Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp 

275 280 285 

Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 

355 360 365 

Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 

370 375 380 

Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys 
385 390 395 400 

Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 

405 410 415 

His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 

420 425 430 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

435 440 445 

Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
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450 455 460 

Pro Asp Asn His Tyx Leu Ser Thr Gin Ser Ala Leu Ser Lys Asp Pro 
465 470 475 480 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 

485 490 495 

Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

500 505 

<210> 54 
<211> 1521 
<212> DNA 

<213> Montipora. sp 
<400> .54 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

1 5 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ceo atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea gge acg gtc aat gga cac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyx Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag cct tac gag gga gag cag aca gta aag etc act gtc ace aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 
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ggt gga cct ctg cca ttt get tgg gat att tta tea cca ctg ttt eag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

tac gga age ata coa ttc acc aag tac cct gaa gae ate cct gat tat 336 
Tyr Gly Ser He Pr-o Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

gta aag cag tea ttc cct gag gga tat aca tgg gag agg acc atg aac 384 
Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tet ggt aeg aac ttt cct 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

cec aat gga cct gtt atg eag aag aag aca cag ggc tgg gaa cec age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca ega gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phie Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tet act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 
210 215 220 
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att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tec 768 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

teg tee gag etc age gga gat gag gtc gat ggt acc atg gtg age aag 816 
Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

ggc gag gag ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac 864 
Gly Glu Glu Leu Phe Thr Gly. Val Val Pro He Leu Val Glu Leu Asp 

275 280 285 

ggc gac gta aac ggc cac aag ttc age gtg tec ggc gag ggc gag ggc 912 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

gat gee acc tac ggc aag ctg ace ctg aag ttc ate tgc ace ace ggc 960 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

aag ctg ccc gtg ccc tgg ccc acc etc gtg ace acc ctg acc tgg ggc 1008 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

gtg cag tgc ttc age cgc tac ccc gac cac atg aag cag cac gac ttc 1056 
Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

ttc aag tec gee atg cec gaa ggc tac gtc cag gag cgc ace ate ttc 1104 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 
355 360 365 
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ttc aag gac gac ggc aac 
Phe Lys Asp Asp Gly Asn 
370 

ggc gac acc ctg gtg aac 
Gly Asp Thr Leu Val Asn 
385 390 
gag gac ggc aac ate ctg 
Glu Asp Gly Asn lie Leu 

405 

cac aac gtc tat ate acc 
His Asn Val Tyr lie Thr 

420 

aac ttc aag ate cgc cac 
Asn Phe Lys lie Arg His 
435 

gac cac tac cag cag aac 
Asp His Tyr Gin Gin Asn 
450 

ccc gac aac cac tae ctg 
Pro Asp Asn His Tyx Leu 
465 470 
aac gag aag cgc gat cac 
Asn Glu Lys Arg Asp His 

485 

ggg ate act etc ggc atg 
Gly He Thr Leu Gly Met 

500 



tac aag ace cgc gcc gag 
Tyr Lys Thr Arg Ala Glu 
375 380 
cgc ate gag ctg aag ggc 
Arg He Glu Leu Lys Gly 

395 

ggg cac aag ctg gag tac 
Gly His Lys Leu Glu Tyr 

410 

gcc gac aag cag aag aac 
Ala Asp Lys Gin Lys Asn 
425 

aac ate gag gac ggc age 
Asn He Glu Asp Gly Ser 
440 

acc ccc ate ggc gac ggc 
Thr Pro He Gly Asp Gly 
455 460 
age acc cag tec gcc ctg 
Ser Thr Gin Ser Ala Leu 

475 

atg gtc ctg ctg gag ttc 
Met Val Leu Leu Glu Phe 

490 

gac gag ctg tac aag 
Asp Glu Leu Tyr Lys 
505 
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gtg aag ttc gag 1152 
Val Lys Phe Glu 

ate gac ttc aag 1200 
He Asp Phe Lys 

400 

aac tac ate age 1248 
Asn Tyr He Ser 
415 

ggc ate aag gcc 1296 
Gly He Lys Ala 
430 

gtg cag etc gee 1344 
Val Gin Leu Ala 
445 

ccc gtg ctg ctg 1392 
Pro Val Leu Leu 

age aaa gac ccc 1440 
Ser Lys Asp Pro 

480 

gtg acc gcc gcc 1488 
Val Thr Ala Ala 
495 

1521 
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<210> 55 
<211> 411 
<212> PRT 

<213> Montipora. sp 
<400> 55 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 
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Tyr Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala His Phe Lys He Arg His Asn He Glu Asp Gly 
195 200 205 

* 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Afg Ser Leu Gly Gin 

290 295 300 

Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 
305 310 315 320 

Asp Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

Arg Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 
370 375 380 

< 

Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
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385 390 395 400 

Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 

<210> 56 
<211> 1233 
<212> DM 

<213> Montipora. sp 
<400> 56 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gae gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg age aag gge gag gag ctg ttc acc ggg gtg gtg ccc ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

ctg gtc gag ctg gac ggc gac gta aac ggc cae agg ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gee acc tac ggc aag ctg ace ctg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tgc acc ace ggc aag ctg eee gtg ccc tgg cee acc etc gtg acc 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

* 

ace ctg acc tgg ggc g"tg eag tgc ttc age egc tac cee gac cae atg 336 
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Thr Leu Thr Trp Gly Val 

100 

aag cag cac gac ttc ttc 
Lys Gin His Asp Phe Phe 
115 

gag cgc acc ate ttc ttc 
Glu Arg Thr He Phe Phe 
130 

gag gtg aag ttc gag ggc 
Glu Val Lys Phe Glu Gly 
145 150 
ggc ate gac ttc aag gag 
Gly He Asp Phe Lys Glu 

165 

tac aac tat ate age cac 
Tyr Asn Tyr He Ser His 

180 

aac ggc ate aag gee cac 
Asn Gly He Lys Ala His 
195 

age gtg cag etc gee gac 
Ser Val Gin Leu Ala Asp 
210 

ggc ccc gtg ctg ctg ccc 
Gly Pro Val Leu Leu Pro 
225 230 

ctg age aaa gac ccc aac 



Gin Cys Phe Ser Arg 
105 

aag tec gcc atg ccc 
Lys Ser Ala Met Pro 
120 

aag gac gac ggc aac 
Lys Asp Asp Gly Asn 
135 

gac acc ctg gtg aac 
Asp Thr Leu Val Asn 

155 

gac ggc aac ate ctg 
Asp Gly Asn lie Leu 

170 

aac gtc tat ate acc 
Asn Val Tyr lie Thr 
185 

ttc aag ate cgc cac 
Phe Lys lie Arg His 
200 

cac tac cag cag aac 
His Tyr Gin Gin Asn 
215 

gac aac cac tac ctg 
Asp Asn His Tyr Leu 

235 

gag aag cgc gat cac 
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Tyr Pro Asp His Met 
110 

gaa ggc tac gtc cag 384 
Glu Gly Tyr Val Gin 
125 

tac aag ace cgc gcc 432 
Tyr Lys Thr Arg Ala 
140 

cgc ate gag ctg aag 480 
Arg lie Glu Leu Lys 

160 

ggg cac aag ctg gag 528 
Gly His Lys Leu Glu 

175 

gcc gac aag cag aag 576 
Ala Asp Lys Gin Lys 
190 

aac ate gag gac ggc 624 
Asn lie Glu Asp Gly 
205 

acc ccc ate ggc gac 672 
Thr Pro He Gly Asp 
220 

age acc cag tec gcc 720 
Ser Thr Gin Ser Ala 

240 

atg gtc ctg ctg gag 768 
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Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

ttc gtg acc gcc gcc cgc atg cat gac caa ctg aca gaa gag cag att 816 
Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

gca gag ttc aaa gaa gcc ttc tea tta ttc gac aag gat ggg gac ggc 864 
Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

acc ate acc aca aag gaa ctt ggc acc gtt atg agg teg ctt gga caa 912 
Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin 

290 295 300 

aac cca acg gaa gca gaa ttg cag gat atg ate aat gaa gtc gat get 960 
Asn Pro Thr Glu Ala Glu Leu Gin Asp Met lie Asn Glu Val Asp Ala 
305 310 315 320 

gat ggc aat gga acg att tac ttt cct gaa ttt ctt act atg atg get 1008 
Asp Gly Asn Gly Thr He Tyx Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

aga aaa atg aag gac aca gac age gaa gag gaa ate ega gaa gca ttc 1056 
Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

cgt gtt ttt gac aag gat ggg aac ggc tac ate age get get gaa tta 1104 
Arg Val Phe Asp Lys Asp Gly Asn. Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

cgt cae gtc atg aca aac etc ggg gag aag tta aca gat gaa gaa gtt 1152 
Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

370 375 380 

gat gaa atg ata agg gaa gca gat ate gat ggt gat ggc caa gta aac 1200 
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Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
385 390 395 400 

tat gaa gag ttt gta caa atg atg aca gca aag 1233 
Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 

<210> 57 
<211> 288 
<212> PRT 

<2I3> Montipora. sp 
<400> 57 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn 

35 40 45 

Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 
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130 135 140 

Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 

Asn Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He 

165 170 175 

Gin Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe 

180 185 190 

Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro 

195 200 205 

Ser Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp 
210 215 220 

* 

Tyr Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe 
225 230 235 240 

Lys Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His 

245 250 255 

Tyr He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr 

260 265 270 

Ser Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
275 280 285 

<210> 58 
<211> 864 
<212> DNA 

<2I3> Montipora. sp 
<400> 58 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 
15 10 15 
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ggt gga cag caa atg ggt egg ga.t ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc aag agg cgc tgg aag aaa aac ttc att gcc gtc age get gee aae 144 
Pro Lys Arg Arg Trp Lys Lys Asn Phe lie Ala Val Ser Ala Ala Asn 

35 40 45 

egg ttc aag aag ate tec age tec ggg gea ctg gga ggt gga ggt agt 192 
Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

gag etc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat 240 
Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

atg tea ggc aeg gtc aat gga cac tac ttt gag gtc gaa gge gat gga 288 
Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

aaa gga aag cct tac gag gga ga.g cag aca gta aag etc act gtc ace 336 
Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

aag ggt gga cct ctg eca ttt get tgg gat att tta tea cca ctg ttt 384 
Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

cag tac gga age ata cea ttc acc aag tac cct gaa gac ate cct gat 432 
Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 

130 135 140 

tat gta aag cag tea ttc cct gag gga tat aea tgg gag agg acc atg 480 
Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 
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aac ttt gaa gat ggt gca 
Asn Phe Glu Asp Gly Ala 

165 

caa ggc aac tgt ttc ate 
Gin Gly Asn Cys Phe He 

180 

cct ccc aat gga cct gtt 
Pro Pro Asn Gly Pro Val 
195 

age act gag cgt etc ttt 
Ser Thr Glu Arg Leu Phe 
210 

tat atg get ctg aag ttg 
Tyr Met Ala Leu Lys Leu 
225 230 
aaa tct act tac aag gca 
Lys Ser Thr Tyr Lys Ala 

245 

tat att gac cgc aaa ctg 
Tyr He Asp Arg Lys Leu 

260 

tct gtt gag cag tgt gaa 
Ser Val Glu Gin Cys Glu 
275 

<210> 59 
<211> 33 
<212> DM 



gtg tgt act gtc age aat 
Val Cys Thr Val Ser Asn 

170 

tac aat gtc aaa ate tct 

Tyr Asn Val Lys lie Ser 
185 

atg cag aag aag aca cag 
Met Gin Lys Lys Thr Gin 
200 

gca cga gat gga atg ctg 
Ala. Arg Asp Gly Met Leu 
215 220 
gaa gga ggt ggt cac tat 
Glu Gly Gly Gly His Tyr 

235 

aag aag cct gtg agg atg 
Lys Lys Pro Val Arg Met 

250 

gat gta acc agt cac aac 
Asp Val Thr Ser His Asn 
265 

ata gee att gca cgc cac 
lie Ala lie Ala Arg His 
280 
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gat tec age ate 528 
Asp Ser Ser lie 
175 

ggt aeg aac ttt 576 
Gly Thr Asn Phe 
190 

ggc tgg gaa ccc 624 
Gly Trp Glu Pro 
205 

ata gga aac gat 672 
lie Gly Asn Asp 

ttg tgt gaa ttt 720 
Leu Cys Glu Phe 

240 

cca ggg tat cac 768 
Pro Gly Tyr His 
255 

agg gat tac aca 816 
Arg Asp Tyr Thr 
270 

tct ttg etc ggt 864 
Ser Leu Leu Gly 
285 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 59 

ccagagatga agatgaggta ctacatggac ggc 33 
<210> 60 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400>. 60 

catgagttca caattgaagg tgaaggc 27 
<210> 61 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 61 

gaaggcacag gcagacctta cgaggga 27 
<210> 62 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 62 

ccaatgcctt tcgcgtttga cttagtg 27 
<210> 63 

« 

<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 63 

ttagtgtcac acgtgttctg ttacggc 27 
<210> 64 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 64 

gaaaggtcgt tggagttcga agatggt 27 
<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400> 65 

gaagatggtg ggtccgcttc agtcagtgcg 30 

* 

<210> 66 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 66 

agccttagag gaaacacctt ctaccacaaa tcca 34 
<210> 67 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 67 

caaatccaaa tttactgggg ttaactttcc tg 32 
<210> 68 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 68 

gccgatggtc ctatcatgca aaaccaaagt 30 
<210> 69 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 69 

gccgatggtc ctatcatgca aaaccaaagt gttgattggg agcca 45 
<210> 70 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 70 

gagaaaatta ctgccagcga cggagttctg aag 33 
<210> 71 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 71 

gatgttacga tgtacctaaa acttgaagga ggcggcaatc ac 42 
<210> 72 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 72 
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cttaaaatgc caggaagcca ttacatcagc catcgcctcg tcagg 45 
<210> 73 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 73 

gatgcagtag ctcattccct cgagcaccac cacc 34 
<210> 74 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 74 

gaaggrtgyg tcaayggrca y 21 
<210> 75 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 75 

acvggdccat ydgvaagaaa rtt 23 
<210> 76 

4 

<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 76 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 77 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 77 

ctcagggaat gactgcttta cat 23 
<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 78 

ggccacgcgt cgactagtac 20 
<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence- Synthetic DNA 
<400> 79 

gtcttcaggg tacttggtga 20 
<210> 80 
<211> 23 
<212> DM 

■ 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 80 

atgtaaagca gtcattccct gag 23 
<210> 81 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 81 

cccggatccg accatggcta ccttggttaa aga 33 
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